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I got below phrase from robotic albatross glider papers. If the lower shear line speed is 20 
mph , the top of the shear line speed is 10 times faster. 
World record in mountain ridge is 498 mph. 


Think about 500 mph speed of MTA boomerang. 


Wandering albatrosses exploit the 
vertical gradient of wind velocity (wind 
shear) above the ocean to gain energy 
for long distance dynamic soaring 

with a typical airspeed of 36 mph. In 
principle, albatrosses could soar much 
faster than this in suffcient wind, but the 
limited strength of their wings prevents 
a much faster airspeed. Recently, pilots 
of radio-controlled (RC) gliders have 
exploited the wind shear associated with 
winds blowing over mountain ridges to 
achieve very fast glider speeds, reaching 
a record of 498 mph in March 2012. 

A relatively simple two-layer model of 
dynamic soaring predicts maximum 
glider airspeed to be around 10 times the 
wind speed of the upper layer (assuming 
zero wind speed in the lower layer). This 
indicates that a glider could soar with an 
airspeed of around 200 mph in a wind 
speed of 20 mph, much faster than an 
albatross. 
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Flight in slow motion: aerodynamics of the 
pterosaur wing 
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The flight of pterosaurs and the extreme sizes of some taxa have long perplexed evolutionary 
biologists. 

Past reconstructions of flight capability were handicapped by the available aerodynamic data, 
which was unrepresentative of possible pterosaur wing profiles. | report wind tunnel tests on 
a range of possible pterosaur wing sections and quantify the likely performance for the first 
time. These sections have substantially higher profile drag and maximum lift coefficients than 
those assumed before, suggesting that large pterosaurs were aerodynamically less efficient 
and could fly more slowly than previously estimated.In order to achieve higher efficiency, the 
wing bones must be faired, which implies extensive regions of pneumatized tissue. Whether 
faired or not, the pterosaur wings were adapted to low-speed flight, unsuited to marine style 
dynamic soaring but adapted for thermal/ slope soaring and controlled,low-speed landing. 
Because their thin-walled bones were susceptible to impact damage, slow flight would have 
helped to avoid injury and may have contributed to their attaining much larger sizes than 
fossil or extant birds. The trade-off would have been an extreme vulnerability to strong or 
turbulent winds both in flight and on the ground, akin to modern-day paragliders. 
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This is my second vortex post. Wing tip , elastic , controllable synthetic feathers and eagle tail is a good 
way to create better aerobatics and use wing tip vortex for profit. 
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Albatross and Frigate birds crosses the oceans and travels around the world without 
flapping their wings. 


They use thermals and ocean waves when push air vertically. 


Some robots made to learn as fly as a albatrosses and findings says these birds senses 
vertical winds and rotational forces. 


Birds, Eagles and others uses wind power as their flights power source and climbs on 
valleys and mountains to extreme heights. 


Nature journal published a article which they were intalling a flight control unit in to 2 
meters span model aircraft and learn to fly. 


I think MTA boomerangs can be made to sense vertical wind speed and rotational forces 
by using onboard gps and gyro sensor and wind sensors and motion sensors. Wind sensors 
comes in two way , first pressure difference sensors second small wind wanes. 


They are all available for UAVs. 


The data collection can be made with cell phone and its computer or data collector on 
board. 


Each flight is a lesson. For each lesson , longer flights might be made. 


AND than, Artificial intelligence can be used to code a DSP chip and energy can be supplied 
from sun. 


I will post many papers to your attention with google drive links and explanations. 
By the way , flexing the boomerang wings or use of flaps , central gyro rotators , changing 
the axis of each wing , flapping wings are AFAIK not tried yet. But if they are imagined 


than they can be made. 
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Glider soaring via reinforcement learning in the field 
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Soaring birds often rely on ascending thermal plumes (thermals) 

in the atmosphere as they search for prey or migrate across large 
distances1?4. The landscape of convective currents is rugged and 
shifts on timescales of a few minutes as thermals constantly form, 
disintegrate or are transported away by the wind5,6. How soaring 
birds find and navigate thermals within this complex landscape 

is unknown. Reinforcement learning7 provides an appropriate 
framework in which to identify an effective navigational strategy as a 
sequence of decisions made in response to environmental cues. Here 
we use reinforcement learning to train a glider in the field to navigate 
atmospheric thermals autonomously. We equipped a glider of twometre 
wingspan with a flight controller that precisely controlled 

the bank angle and pitch, modulating these at intervals with the 

aim of gaining as much lift as possible. A navigational strategy was 
determined solely from the glider?s pooled experiences, collected 
over several days in the field. The strategy relies on on-board 
methods to accurately estimate the local vertical wind accelerations 
and the roll-wise torques on the glider, which serve as navigational 
cues. We establish the validity of our learned flight policy through 
field experiments, numerical simulations and estimates of the noise 
in measurements caused by atmospheric turbulence. Our results 
highlight the role of vertical wind accelerations and roll-wise torques 
as effective mechanosensory cues for soaring birds and provide a 
navigational strategy that is directly applicable to the development 
of autonomous soaring vehicles 
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abstract 
Albatrosses fly long distances over the Southern Ocean, even around the world, 
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almost without flapping their wings; this has raised interest in how they perform 
such a feat. On a cruise to the South Atlantic | 

observed albatrosses soaring in a characteristic swooping zigzag flight that 
appears to combine two soaring techniques to gain energy?wind?shear soaring 
(dynamic soaring) using the vertical gradient of wind 

velocity and wave-slope soaring using updrafts over waves. The observed 
characteristic swooping flight is shown in a new illustration and interpreted in 
terms of the two soaring techniques. The energy gain estimated 

for ??typical conditions? in the Southern Ocean suggests that wind?shear soaring 
provides around 80?90% of the total energy required for sustained soaring. A 
much smaller percentage is provided by wind shear in light winds and significant 
swell when wave-slope soaring dominates. A simple dynamical model of wind? 
shear soaring is proposed based on the concept of a bird flying across a sharp 
wind?shear layer as first described by Lord Rayleigh in 1883 and later developed 
with Pennycuick?s (2002) description 

of albatrosses ??gust soaring.? In gust soaring a bird exploits structures in the 
wind field, such as separated boundary layers and eddies in the lee of wave 
crests, to obtain energy by climbing headed upwind 

and descending headed downwind across a thin wind?shear layer. Benefits of the 
model are that it is simple to understand, it captures the essential dynamics of 
wind?shear soaring, and it provides reasonable 

estimates of the minimum wind shear required for travel velocity in different 
directions with respect to the wind. Travel velocities, given in a travel velocity 
polar diagram, can be combined with tacking to fly in 

an upwind direction faster than the wind speed located at the top of the wind? 
shear layer. 
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When a bird or flight vehicle is oriented with a component of its lift vector 
aligned with the natural wind work is done on the flight system. Consequently, 


http://www.bumerangclub.de/phpbb/viewtopic. php ?t=2274[04.04.2020 15:47:50] 


:: Thema anzeigen - Albatross Transoceanic Flight will inspire AI MTA Boomerang 


by suitable maneuvers, variations in wind speed can be used to add energy to the 
system. These procedures are used 

by albatrosses and many other birds. The equations of motion are simplified by 
normalizing by the minimum drag speed and integrated numerically for control 
cycle involving angles of attack and bank. An energy neutral cycle, by which the 
vehicle returns to initial velocity and height with no power input depends only 
upon the maximum lift/ drag ratio of the vehicle and the wind speed variation. 
The minimum speed difference occurs for a vertical or 

horizontal step in wind speed. For a continuous wind profile a variational method | 
is used to find the minimum gradient for a neutral energy cycle. Simple 
expressions are derived for the minimum wind variations for these two cases. 
The oceanic boundary layer, and the shear layer downwind of a ridge are also 
studied, and neutral energy wind criteria derived 

for them. Birds and small UAV?s, with flight speeds comparable to atmospheric 
wind variations, can profit from wind energy extraction 
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Long Endurance Autonomous Flight 
for Unmanned Aerial Vehicles 


This paper presents a summary of research performed at the University of 
Sydney towards extending the flight duration of fixed-wing unmanned aerial 
vehicles. A historical context to extended flight is provided and particular 
attention is paid to research in autonomous soaring and aerial refueling. 
Autonomous soaring presents a unique set of challenges whereby an aircraft 
must autonomously identify sources of energy in the wind field and generate 
trajectories to exploit these conditions to collect energy. The basic mechanisms 
of soaring flight are examined and methods for generating energy gaining 
trajectories for exploration, information gathering and patrolling missions with 
multiple aircraft are detailed. Aerial refueling represents a complementary 
approach for extending flight duration, and the challenges and current efforts 
towards autonomous refueling between small aircraft are also detailed. 
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Abstract 

Dynamic soaring is a flight technique used by albatrosses and other large 
seabirds to extract energy from wind gradients in the atmospheric boundary 
layer over the ocean. This technique enables them to fly for extended periods 
without flapping their wings, in some documented cases circumnavigating the 
globe. This work examines the application of dynamic soaring to propulsion of 
small unmanned aerial vehicles (UAVs). 

First, the equations of motion were derived and the energy transfer mechanisms 
were explained for a vehicle flying in a spatially and temporally varying wind 
field. Next, a robust and efficient dynamic soaring trajectory optimization method 
that forms the foundation for the remainder of the research was outlined. This 
method was used to solve for optimal periodic trajectories through a number of 
different wind fields. It was also used to investigate UAV designs that have the 
ability to extract electrical energy from their environment and store it on-board, 
allowing operations 

during lulls in the wind. Vehicle speed polars were generated that show the 
maximum cross-country speed achievable as the a function of the wind speed 
and the crosscountry flight direction. The method of isochrones was applied to 
the long-range routing of dynamic soaring vehicles across the ocean by 
combining vehicle speed polars with satellite based ocean wind measurements. 
As part of this work, a small UAV, dubbed Mariner, was designed to demonstrate 
autonomous boundary layer dynamic soaring over water. The objective of the 
UAV design problem was to minimize the required reference wind speed. 
Constraints were imposed on vehicle size and weight, and careful attention was 
paid to stability and control requirements imposed by the optimal trajectories. 
Sensors and sub-systems ivwere specified to allow for accurate state estimation 
in close proximity to the water surface. Experimentally, a small off-the-shelf 
airframe was flown to aid development of Mariner?s flight control hardware and 
software. An extended Kalman filter (EKF) was implemented for vehicle state and 
wind estimation and tuned through flight testing. In addition, a novel GPS 
tracking tag was designed and tested to improve our understanding of albatross 
dynamic soaring 
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Upwind Dynamic Soaring of Albatrosses and UAVs 


Philip L. Richardson 
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May 21, 2014 


Albatrosses have been observed to soar in an upwind direction using what is 
called here an upwind mode of dynamic soaring. The upwind mode is modeled 
using the dynamics of a two-layer Rayleigh cycle in which the lower layer has 
zero velocity and the upper layer has a uniform wind speed of W. The upwind 
mode consists of a climb across the wind-shear layer headed upwind, a 90° turn 
and descent across the wind- shear layer perpendicular to the wind, followed by 
a 90° turn into the wind. The increase of airspeed gained from crossing the wind- 
shear layer headed upwind is balanced by the decrease of airspeed caused by 
drag. Results show that a wandering albatross can soar over the ocean in an 
upwind direction at a mean speed of 8.4 m/s in a 3.6 m/s wind, which is the 
minimum wind speed necessary for sustained dynamic soaring. The main result 
is that an albatross can soar upwind much faster that the wind speed. The 
upwind 

dynamic soaring mode of a possible robotic albatross UAV (Unmanned Aerial 
Vehicle) is also modeled using a Rayleigh cycle. Maximum possible airspeeds are 
approximately equal to 9.5 times the wind speed of the upper layer. In a wind of 
10 m/ s, the maximum possible upwind (56 m/s) and across-wind (61 m/s) 
components of UAV velocity over the ocean result in a diagonal upwind velocity 
of 83 m/s. In sufficient wind, a UAV could, in principle, use fast diagonal speeds 
to rapidly survey large areas of the ocean surface and the marine boundary layer. 
Limitations to achieving such fast travel velocity are discussed and suggestions 
are made for further studies. 
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Abstract 


The flight of albatross (Diomedea exulans) takes advantage of the up-drift which 
is determined by the product of relative wind velocity and it?s gradient above the 
sea surface, to power its elegant (dynamic) flight over the ocean. Some of the 
complicated flight manoeuvres are determined by biological necessities. From its 
most basic flight manoeuvre a technical aerodynamically scheme can be derived 
which allows the design of a mechanical technical prototype of a wind generator. 
It 

is based on a rotational movement in combination with a skillful time dependent 
adjustment of the airfoil. Several technical possibilities are discussed and with 
one of these elaborated in some detail. The technology to be developed could be 
applied in highly asymmetric air streaming environment around high rise 
buildings, on mountain ridges and of course, also low above sea level and plains. 
Mathematical-technical conditions for power gain are discussed. The technology 
could, in principle, also be deployed to exploit velocity gradients in river water 
environment. The engineering challenges are significant and the presented work 
is just a blueprint for tasks to be accomplished. 
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From Albatrosses to Long Range UAV Flight by Dynamic Soaring 
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for the degree of Doctor of Philosophy 


Abstract 


In the domain of UAVs, endurance and range are key utility factors. However, 
small-sized UAVs are faced with serious limitations regarding energy storage 
options. A way to address this challenge is to seek for energy from the 
surrounding environment. One flight technique, called dynamic soaring, has been | 
perfected by large seabirds like the albatross, which enables them to wander 
effortlessly in southern oceans. This thesis investigates the feasibility to find 
inspiration from the biological world in order to address the issue of limited 
endurance. First of all, an extensive literature background sums-up a range of 
technical aspects that can be learnt out of the flight of albatrosses. It reviews 
their morphology, flight performance and sensitivity to wind strength, their flight 
characteristics and energy expenditure management. Then, a methodology to 
simulate dynamic soaring flight is built-up by focusing first on adequate models 
for the vehicle and for the environment. It details the way those models are 
described quantitatively and qualitatively. As for the vehicle, a point mass model 


http://www.bumerangclub.de/phpbb/viewtopic. php ?t=2274[04.04.2020 15:47:50] 




















:: Thema anzeigen - Albatross Transoceanic Flight will inspire AI MTA Boomerang 


is chosen and applied to fixed-wing gliders of several scales, as well as to an 
albatross of generic dimensions. The environment is first modelled by classical 
boundary layer theory on a rather flat surface and then refined by taking into 
account specificity about the ocean boundary layer, such as varying roughness 
length and surface waves. Equations of motion are detailed for both points of 
views, earth-relative and air relative. This yields two different sets of equations 
of motion, eventually representing equivalent physics. An optimization problem 
is then set in order to determine, for the vehicle, how to extract energy from its 
environment. Variations in objective function and in constraints are described 
before presenting the numerical integration scheme which converts the 
optimization problem into that of finite-dimension. The solving tools and their 
specificity are presented, followed by a validation of the overall methodology 
with a particular study case from the literature. Basic principles of dynamic 
soaring flight are explicated by using a specific closed-loop study case. Energy- 
harvesting mechanisms are disclosed locally and next integrated over the whole 
flight path. A further illustration of dynamic soaring isii provided by relaxing 
some periodicity constraints and opening the trajectory. The specificity of the 
ocean boundary layer environment is finally implemented and a refined energy- 
harvesting strategy is presented. Air relative equations of motion are 
dimensionless so as to highlight specific dynamic soaring behaviours, in the case 
of a simplified linear wind profile and eventually by finding an appropriate non- 
dimensionalization for a logarithmic wind profile. Conditions of similarities 
between dimensionless solutions are described and some basic DS characteristics 
are outlined. Finally, various dynamic soaring performance study case are 
computed. Optimized trajectories are implemented for the selected vehicles and 
compared on a required wind strength basis. The sensitivity of the required wind 
strength to the net flight heading as well as to the ground clearance and to the 
surface roughness length is determined by drawing performance charts. In order 
to enlarge the scope of favourable dynamic soaring conditions, thrust-augmented 
trajectories are considered. The range improvements offered by dynamic soaring 
are compared to the straight line case, for different wind strength and different 
net flight headings 
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Abstract. 


We investigated the relationship between body mass and the rate and pattern of 
feather growth of the four outermost primaries of Wandering Albatross 
(Diomedenenulam) chicks. Maximum growth rates were similar (4.5 mm day-?) 
for all feathers and between sexes, although primaries of males were 
significantly longer than those of females.There was a distinctive pattern to 
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primary growth with plO grown last, reaching its asymptote just prior to fledging. 
Primaries growing did so at different maximum rates; thus P7. 

reached its asymptote at an earlier age than p8 or p9, but maximum growth rates 
were the same for all primaries. Maximum growth rates of p7 and p8 were 
significantly correlated with chick mass at the start of the period of primary 
growth, and chick mass also was correlated with age at fledging. The heavier the 
chick, the earlier it grew its primaries and 

the younger it fledged. Fledging periods for Wandering Albatross chicks may be 
constrained by the time required to grow a full set of primaries. We suggest that 
the observed pattern of feather growth is a mechanism to minimize potential 
wear of the outer primaries prior to fledging.Key words: Diomedea exulans, 
growth rates, primaries, WanderingAlbatross, wing 
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Abstract: 


The endurance of an aircraft can be considerably extended by its exploitation of 
the hidden energy of a wind gradient, as an albatross does. The process is 
referred to as dynamic soaring and there are two methods for its 
implementation, namely, sustainable climbing and the Rayleigh cycle. 

In this study, the criterion for sustainable climbing was determined, and a bio- 
inspired method for implementing the Rayleigh cycle in a shear wind was 
developed. The determined sustainable climbing criterion promises to facilitate 
the development of an unpowered aircraft and the choice of a 

more appropriate soaring environment, as was demonstrated in this study. The 
criterion consists of three factors, namely, the environment, aerodynamics, and 
wing loading. We develop an intuitive 

explanation of the Raleigh cycle and analyze the energy mechanics of utilizing a 
wind gradient in unpowered flight. The energy harvest boundary and extreme 
power point were determined and used 

to design a simple bio-inspired guidance strategy for implementing the Rayleigh 
cycle. The proposed strategy, which involves the tuning of a single parameter, 
can be easily implemented in real-time applications. In the results and 
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discussions, the effects of each factor on climbing performance are examined and 
the sensitivity of the aircraft factor is discussed using five examples. 
Experimental MATLAB simulations of the proposed strategy and the comparison 
of the results with those of Gauss Pseudospectral Optimization Software confirm 
the feasibility of the proposed strategy. 

Keywords: unpowered flight; dynamic soaring; wind gradient; energy extraction; 
micro fixed-wing unmanned aerial vehicle 
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Abstract 


The wing shape of any flying object has an important role in its flight 
performance. When studying nature, it is found that albatrosses have the highest 
flight performance which allow these birds to fly thousands of 

miles, even though they are the largest migrating bird. To study the effects of the 
wing shape on the aerodynamic performance of fixed wing drones, at first the 
wing of an albatross is patterned and compared 

to other inspired wing shapes as and delta wing shapes. Considering similar 
wingspan, wing area, and aspect ratio, an aerodynamic analysis 

is performed in the same conditions (airfoil and flight speed). The 3D-Panel and 
Horseshoe Vortex Lattice Methods are applied for all the wings. The results show 
that for lower angles of attack, the albatross wing 

shape generated better flight performance (lift to drag ratio) than other 
geometric shapes. Also, in another study, an analysis is carried-out to compare 
the albatross wing shape with other migrating birds, such as the 

artic tern, the sooty shearwater, the golden eagle, the great white pelican, and 
the whooper swan. It is found that albatrosses that have the ability to fly these 
long distances through soaring flight because of their higher 

lift to drag ratio, when compared to other migrating birds. It should be noted 
that this study can provide the guidelines for the design of efficient marine 


drones 
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Abstract : 


For nearly a century Ludwig Prandtl?s lifting-line theory remains a standard tool 
for understanding and analyzing aircraft wings. The tool, said Prandtl, initially 
points to the elliptical spanload as the most efficient 

wing choice, and it, too, has become the standard in aviation. 

Having no other model, avian researchers have used the elliptical spanload 
virtually since its introduction. Yet over the last half-century, research in bird 
flight has generated increasing data incongruous with the elliptical spanload. 

In 1933 Prandtl published a little-known paper presenting a superior spanload: 
any other solution produces greater drag. We argue that this second spanload is 
the correct model for bird flight data. Based 

on research we present a unifying theory for superior efficiency and coordinated 
control in a single solution. 

Specifically, Prandtl?s second spanload offers the only solution to three aspects 
of bird flight: how birds are able to turn and maneuver without a vertical tail; 
why birds fly in formation with their wingtips overlapped; 

and why narrow wingtips do not result in wingtip stall. 

We performed research using two experimental aircraft designed in accordance 
with the fundamentals of Prandtl?s second paper, but applying recent 
developments, to validate the various potentials of the new 

spanload, to wit: as an alternative for avian researchers, to demonstrate the 
concept of proverse yaw, and to offer a new method of aircraft control and 
efficiency. 
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I am reading that professional boomerang people tries to tune their boomerang with trial 
and error method. 





There are two experimental aerodynamic tuning methods for aircrafts , rockets , 


Anmeldungsdatum: helicopters from heydays of NASA. 
19.09.2018 


Beitrage: 307 ; : P 
Wohnort: Istanbul - Turkey Let me try to explain and than I will put open source papers to the nexr coming posts. 


Lets make analogy with boomerang. 


First , you can put ink dots on your boomerang with serial manner and throw your 
boomerang. 


If you dont see a tracing line at few points , you can understand the aerodynamic 
separation and turbulence is there. 


Second method is to cover the boomerang with one type of vegetable oil - better 
description is a flower oil - I WILL POST IT TOMORROW - and throw the boomerang . 


When you look to the oil , you can understand the fluid flow lines. 
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Ink Dot Technique of Flow Visualization for the 

Undergraduate Fluid Mechanics Laboratory 

Anmeldungsdatum: valle danas 

19.09.2018 Abstract?The ink dot technique consists of applying ink dots on a surface of an object that 
Beitrage: 307 is placed in a low 

Wohnort: Istanbul - Turkey) eeq wind tunnel. The dotted area is then sprayed with oil of wintergreen (synthetic 
methyl salicylate) to coat with 
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a thin but continuous film. The ink dots dissolve and diffuse into the oil. As air moves past 
the object, the dissolved 

ink dots trace out a streakline. The objective of this study was to find an alternative 
method of applying ink dots, and 

obtaining streamlines of flow about a body. The improved method consists again of 
applying a matrix of ink dots to 

paper. The dots are applied to printer photo paper and sprayed with alcohol. 

Keywords: Flow Visualization; Ink Dot Technique; Fluid Mechanics; Streamlines 
INTRODUCTION 

Flow visualization methods have been developed and used extensively to demonstrate flow 
patterns around 

cylinders, around wings, through orifice meters, about turbine blades [Anapu, et al, 2], 
and much more. Various 

techniques have been use including hydrogen bubble generation, dye injection, and more 
recently, the ink dot 

method. 

Da Vinci provided the earliest known reference to the significance of vortices in fluid 
motion when he sketched 

swirls of water behind a bluff, Figure 1. His analysis of the vortices and eddies was very 
close to the much later 

theory describing the same phenomena; i.e., Richardson?s Cascade. Both descriptions 
recorded by Da Vinci are 

nearly identical to those written much later. 

Atraghji [1] in 1980 presented what was introduced as the Oil Dot Technique, similar to 
what is described in this 

study. Azar [3] used flow visualization methods to make measurements in electronics 
cooling. Khemani [4] used 

flow visualization techniques to generate pathlines, streaklines and streamlines. Ishihara 
et al [6] used the oil film 

method to visualize laminar separation in various flows. Langston [7] provided a 
description of this new method, 

and Loffelmann [8] and Merzkirch [9] both published treatises on flow visualization in 
general. Settles [10] 

describes modern developments in flow visualization 
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2 authors, including: 

Some of the authors of this publication are also working on these related projects: 

I now write general articles on gas turbines. See Mechanical Engineering Magazine and 
Turbomachinery International. View project 
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Flow Visualization 

Flow visualization can be used to show how the air moves over and around the model. The 
methods below are readily available. Other methods can be accommodated ? please 
contact KWT. A summary of flow visualization methods is included in the table below: 


Table 1: Flow Visualization comparison 


Method Flow Vis. On Model Flow Vis. Off Model Photos w/ Wind-on Photos w/ Wind-Off 
Effect on Data 

Smoke Yes Yes Yes No Small 

Oil* Yes No Yes Yes Small 

China Clay Yes No Yes Yes Small 

Sublimation Yes No Yes Yes Small 

Minitufts Yes No Yes No Very Small 

Sewing Thread Yes No Yes No Small 

Tuft Probe No Yes Yes No Variable 

*Ultraviolet light available for enhanced visibility 


Smoke 

Using a custom-made smoke generator and probe, a stream of white smoke can be 
inserted anywhere in the test section by positioning the probe using the traverse rig or by 
hand. 


Advantages : Easy setup and quick repositioning of the probe allows for viewing flow 
patterns around any portion of the model. 


Disadvantages : Extended use fills the tunnel with smoke. The tunnel must be vented to 
remove the smoke before further flow visualization can be used. An oily residue is left on 
whatever the smoke touches. Furthermore, pressure taps must be protected to prevent 


clogging. 


Smoke flow visualization over a wing 


Tufts 
There are three types of tuft flow visualization techniques readily available at KWT. 


Fluorescent Minitufts : Small filaments of polyester monofilament thread soaked in a UV 
dye are glued to the model surface. When the wind is turned on, the minitufts move in the 
direction of the flow. A UV flash is used to cause the minitufts to fluoresce, making them 
appear larger for better visibility. Digital still-photos are the only means for capturing the 
minituft orientation. 


Thread Tufts : Pieces of number 60 sewing thread are taped or glued to the model surface. 
When the wind is turned on the tufts move in the direction of the flow. The sewing thread 
can be further enhanced with UV lighting. 


Tuft Probe : A probe with a single yarn tuft can be positioned anywhere in the test section 
with the use of the traverse rig. 


Advantages : Allows flow visualization at any model position. Yarn tufts are easy to install. 
A tuft grid provides a view of the flow pattern over a large area. Minitufts have a negligible 
effect on force data. Sewing thread makes a good tuft due to its clear visibility in UV or 
normal light, it has smaller flow effects compared with yarn, and its ease of application 
compared to minitufts. 
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Disadvantages : Does not provide a detailed flow pattern since they are constantly moving 
with the air flow. Minitufts require more time to install but can be left on the model. 


Fluorescent minitufts on aircraft wing 


China Clay 

A mixture of kerosene, clay powder, and DayGlo? pigment is applied to the model surface 
with the wind off. When the wind is turned on it causes the kerosene to evaporate, leaving 
streaks of clay powder in the form of the flow pattern. 


Advantages : Easiest method to setup and apply. Provides lasting flow pattern on the 
model for photos when the wind is off. Clearly shows flow pattern; shows flow separation 
well. 


Disadvantages : Cannot vary model position during flow visualization. Model must be a 
dark color, preferably flat black, for contrasting the powder against the model surface. 
Pressure taps must be protected to prevent clogging. 


China Clay Flow Visualization 


Oil 

A mixture of oil or oil substitute and dye can be applied to the model surface. When the 
wind is turned on, the oil and dye particles slowly move in the direction of the local flow. 
For improved visibility of the oil flow, an ultraviolet dye can be used such that when 
illuminated with an ultraviolet light the dye fluoresces to clearly show the flow pattern. 


Advantages : Provides somewhat lasting air flow pattern on the model for photos when the 
wind is off. Gravity will slowly change the oil pattern. Clearly shows flow pattern, especially 
the transition between turbulent and laminar flow as well as separation. UV oil is the most 
photogenic of the flow visualization methods. 


Disadvantages : After time, all of the oil will run off the model. Model must be a dark 
color, preferably flat black, for contrasting the oil mixture against the model surface. 
Pressure taps must be protected to prevent clogging. 


UV Oil On Wing Showing Transition Point 


Sublimation 

A mixture of naphthalene and trichloroethane is applied to the model surface with the wind 
off. When the wind is turned on, it causes the chemicals to sublimate. Turbulent areas 
cause the chemicals to sublimate faster than laminar areas. 


Advantages : Shows areas of turbulent and laminar flow. 


Disadvantages : Cannot vary model position during flow visualization. Model must be a 
dark color (preferably flat black) for contrasting the white chemicals against the model 
surface. Pressure taps must be protected to prevent clogging. Flow pattern disappears 
with time. Chemicals must be chosen properly for the tunnel speed and temperature to 
obtain a good sublimation rate. 
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This idea is insprired by marine variable pitch propellers which each blade rotates on their 
hub to match with flow field. 


I think we can add intelligence in to hub without electricity. 


Anmeldungsdatum: 
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Wohnort: Istanbul Turkey angle of blades where the energy comes from the load to the gears with flowfield. 


Interestingly this can be made very active and each wing can adapt independently. 
That intelligent gears idea has been posted by me at other thread. 


If you want add ic and micromotors are welcome but I think there is needed new rules at 
competitions or need for new competitions. 


I am not sure how differantial gears works here. 
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Look at the S Shaped wing profile , this is for MAY BE vortex trapping or MAY BE for stall free flight .And look at the 
parallel slots on the wing , this is a speciality for Kasper Wing.. 
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itold A. Kasper of Bellevue, 





Washington, is building 
an airplane. He is also 
its designer and pilot, and if it 
flies as he says it will—and for the 
reasons he says—then we are on the 
verge of a true revolution in the sci- 
ence of aerodynamics and in the ac- 
tual operation of aircraft. 

Kasper has built and flown two 
gliders which utilize what has come to 
be known as the “Kasper Wing.” Out- 
wardly this design appears to be sim- 
ply a moderately swept (approximately 
20°) flying wing with a central pod 
for a fuselage and with rudders and 
vertical fins at the wingtips. What 
makes the Kasper Wing unique is an 
arrangement of control surfaces which, 
in conjunction with the airfoil used and 
the wing’s planform, constitute a 
method of accomplishing pitch, roll, 
and directional control never before 
used—a method protected by U.S. Pa- 
tent No. 3,438,597. [Kasper is a pro- 
fessional aerodynamicist with a ten- 
year academic background in Switzer- 
land and his native Poland. He has re- 
cently retired from a fifteen-year asso- 
ciation with Boeing where, author Jack 
Cox writes, “Witold was a specialist in 
all those devices that come popping, 


whirring, and clanking out of the wings 
af WIT’. TW37’e and TAT’c ta claw 


powered 
aircraft, Kasper’s 
prowess as a pilot 
is considerable. Some months 
ago he capped an air show demonstra- 
tion by making a pass down the run- 
way in his Bekas flying wing sailplane 
and suddenly tumbling up and over in 
one of his “loops” (a maneuver of im- 
possibly small circumference, now be- 
ing half-jokingly referred to as a “Pol- 
ish Lomcevak”). He flew right out of 
it and back down the runway inverted, 
looped again inside, stopped it, looped 
outside, stopped it, split-essed, and 
pulled out to settle to a near zero- 
speed landing in front of the crowd. 
The most significant flight Witold 
ever made, however, was a solitary af- 
fair without an audience. Flight tests 
of his BKB-1 had proceeded in rou- 
tine fashion, but one day a very un- 
usual thing happened. Witold describes 
it: 

“The plane behaved like it should, 
very stable, very sensitive on the 
controls; in fact, so sensitive that I 
had to install a differential pitch 


monet ae fe ae ede eee 
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things down for landings.”] 

As a soaring champion of Poland 
(37, °38, °39, and °48) with over 
4000 hours logged in both gliders and 


steering to Make response compara- 
ble to existing planes. 

“Then I started to test it at low 
speeds. At 40 mph—minimum speed 
obtainable with the available up- 


Excerpted from 
Sport Aviation, 
Jack Cox, Editor 
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elevator deflection—the glider’s sink 

rate settled on 600 fpm, but it re- 
Sennen mained very stable and control re- 
Beitrage: 307 H 
anion acai sponse was as lively as at normal 

speeds. I doubted that I had reached 

the stall. 


“In order to check this out, I 
glued a tuft at the trailing edge to 
observe whether I was reaching the 
separation of airflow prerequisite to 
the stall condition. In addition, I 
reset the linkage of elevator control 5 i . ; ; or a5 
to obtain a greater ‘up’ deflection. EN Nn: Nee IIHEY) Sa ENG nas RUDDER 

“On the next flight the tow was 
normal but with more forward stick 
than usual. Soon after release I tried 
the stall. At 40 mph the tuft curled 
up and the sink rate increased to 
600 fpm as before. The stick was 





still in a forward position, so I 
pulled back gently . . . an incredible 
thing happened! The sink rate de- 
creased to 200 fpm, speed dropped 
to 30 mph, stability increased, and 
control was as good as before! The 
tuft curled forward and remained 
stretched forward, indicating a 
strong airflow opposite to the flight 
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angle of attack indicator had been 
also added.) 

“At 40 mph the aft row of tufts 
started curling up to indicate airflow 
separation. The sink rate again in- 
creased to 600 fpm. Continuing to 
pull the stick back reversed the aft 
row of tufts, then the second, until 
with full stick back the third row 
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ullcCUOH, Loce aiagram.j 1 Tepeated 
this several times, and in each in- 
stance the same phenomenon took 
place after the ‘stall’ speed was 
passed. 

“After landing I did not dare to 
tell others the story, because no one 
would believe it anyway. No expla- 
nation could be found for this be- 
haviour within the literature of clas- 
sic aerodynamics. I determined to 
continue my search for an explana- 
tion. 

“Seeking more information on 
this reverse flow, I glued four paral- 
lel rows of tufts on the right wing 
from the fuselage pod to the tip. 
I also added five pounds of lead to 
the rear of the fuselage pod to enable 
me to reach an even higher angle 
of attack. 

“Again the tow was normal ex- 
cept that in free flight the plane had 
a slight tendency to turn in the di- 
rection of the heavily-tufted right 
wing so that a slight pressure on the 
left rudder was in order. With an 
inversion layer at 2000 feet I towed 
to 5000 feet to be sure no currents 
were present and where conditions 
were nearly ideal for the test. Nor- 
mal sink rate—now measured with 
three independent variometers 
—showed 200 fpm at 54 mph. (An 
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fourth (forward) row, positioned at 
25% of the chord, remained in the 
flight direction but lifted tangen- 
tially to the leading edge curvature. 

“The speed dropped to 20 mph, 
with the angle-of-attack indicator 
showing 35 degrees. But the most 
astonishing thing was the variometer 
readings. The sink rafe had dropped 
to 100 fpm—hAalf the minimum sink 
rate in normal flight! 

“T speeded up to normal flight 
regimes to test whether there might 
be some lift in the area. The air was 
smooth as before. Sink rate was still 
200 fpm. No lift. I turned back, 
went into ultra-slow speed flight. The 
same phenomenon was repeated. I 
kept circling for five minutes and 
then tapped the altimeter. The height 
lost during this period corresponded 
to the low sink rate. 

“There could be no doubt. An un- 
known phenomenon was sustaining 
the glider at half its normal sink rate 
and half the ‘stalling’ speed. This 
would require a lift coefficient of 
3.15. Where it came from was the 
puzzle. What was even more aston- 
ishing was that in straight flight in 
this ‘overstall’ configuration, the 
glider had a tendency to turn to the 
left, opposite to the tendency in nor- 
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mal attitude. Not only had the lift 

mysteriously increased, bur the drag 

of the wing ‘dirtied’ up with tufts 
was decreased. 

“Analyzing the entire phenome- 
non, it was clear that past the stall a 
lift-producing vortex was forming on 
top of the wing.” 

Kasper recorded the behaviour of 
the tufts with a motion picture camera 
and later made a thorough study of the 
vortex that determined that lift was 
being produced. He theorizes that it is 
vortex-induced lift that allows birds 
to achieve zero-speed landings. It ex- 
plains, in his mind, the long-observed 
but puzzling fact that when birds flare 
out in landing, their tip feathers are 
spread in such a manner as to cause a 
forward flow. He believes this is the 
bird’s way of reinforcing the vortex 
generated during its super high angle- 
of-attack flareout, allowing a soft 
touchdown. 

The Kasper wing is a swept wing 
utilizing a reflex profile (the NACA 
8-H-12 profiles originally developed 
for helicopter blades). Wingtip wash- 
out is accomplished by means of a 
triangular (in planform) horizontal 
stabilizer located at the trailing edge of 
each wingtip—adjustable from the 
cockpit. Upward displacement of the 
elevons also contributes to the washout 
effect. 

To counteract the problem of span- 
wise flow of the boundary layer and 
resulting tip stall (characteristic of the 
swept wing), flow fences are located 
at each tip. The aft end of each flow 


fence ic a rndder which anlv deflecte 


directional stability. By pressing in on 
both rudder pedals, this toe is ac- 
centuated, increasing directional stabil- 
ity, especially in rough air. By deflect- 
ing the rudders at different angles, the 
effects of a crosswind can be offset 
without having to crab or side slip. 
Pitch control is obtained by moving 
the elevators (elevons) up and down. 
The action is two-fold. They generate 
forces behind the cg like an ordinary 
elevator, but this is only part of their 
action. In changing the profile of the 
wingtip, they also change the lift distri- 
bution over the wing, shifting the cen- 
ter of pressure inboard or outboard, 
and—due to the sweepback—forward 
or aft. This action is much more pow- 
erful than the pitching action due to 
deflection and it imitates the movement 


- of the center of pressure obtained by 


birds in moving their wings back or 
forward, according to Kasper. Of par- 
ticular importance is the fact that this 
pitching moment created by the center- 
of-pressure shift is independent of the 
forward speed. This way the wing 
maintains full pitch control at zero 
forward speed (vertical ‘““mush”). The 
loss of control that usually accom- 
panies stall in conventional aircraft 
is completely eliminated. 

A traditional problem with tailless 
aircraft is the adverse yaw resulting 
from the deflection of elevons when 
functioning as ailerons. This has been 
overcome on the Kasper Wing by 
means of an automatic tab at the trail- 
ing edge of each elevon. This device 
is a patented invention of Witold 
Kasper. 


:: Thema anzeigen - Boeing s Kasper Wing + Slotted + Trapped Vortex + S Profile 


Nach oben 


l 
Mustafa Umut Sarac 
Aussie-Round-100-Werfer 





Anmeldungsdatum: 
19.09.2018 

Beitrage: 307 

Wohnort: Istanbul - Turkey 











22 


Mustafa Umut Sarac 


Istanbul 
& Profil eg pm ) QJ Email G@ www 





D Verfasst am: 27.02.2020, 04:17 Titel: 


2. The total drag of the plane—minus 
the tail—has decreased about 30%. 
3. The stability of the pitch and yaw 
system greatly eases the pilot’s task. 
4. The pitch control being independ- 
ent of the forward speed permits 
the maintaining of full control at 
any low speed. This eliminates the 
falling off to the side in an uncon- 
trolled dive, which at low alti- 
tude usually results in a fatality. 
One-hundred-eightv-degree turns 
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outward. [See diagram.] Each rudder 
has a large aerodynamic balance 
which, when deflected inward, creates 
a spoiler effect causing a loss of lift 
that induces a bank. The rudders can 
be deflected outward simultaneously, 
becoming very effective air brakes and 
spoilers. P 

Each flow fence is toed in for added 
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In order to make use of the lift- 
inducing vortex Witold believes is gen- 
erated over his wing during the over- 
stall condition, new devices have been 
added to his latest machine, a powered 
version of the Kasper Wing. These con- 
sist of a very large leading edge or nose 
flap that opens upward plus trailing 
edge split flaps with a slot at the hinge 
line. [See diagram.] This slot is in- 
tended to “feed” the vortex by shooting 
the air forward on the top surface even 
at zero forward speed. 

Kasper claims the following advan- 
tages for his aircraft as compared to 
conventionally-tailed ships: 

1. The useful load of the wing is in- 
creased from 60% to 100% of the 
empty weight as a result of elimin- 
ating the tail section’s excess weight 
and its downward forces. 
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can be safely made in this flight 
position, greatly reducing engine- 
failure-at-takeoff crashes. [And 
towline-break-at-takeoff crashes.] 

5. The end-loading action of the 
wingtip elevators (elevons) permits 
the limitation of the safety load 
factor to 3.5 g’s (the gust load fac- 
tor), resulting in great weight sav- 
ings while at the same time increas- 
ing the maneuvering strength of 
the wing. 

6. The absence of the tail eliminates 
the torsional forces on the wing at 
pullout. 

7. The absence of the traditional tail 
eliminates all bending and torsional 
forces on the fuselage making it a 
non-stressed member in flight. This mice 
allows for a lighter structure and has 
further weight saving. 





If Witold Kasper’s theories are cor- 
rect, if his design will do what he 
thinks it will, we will have an aircraft 
that will not pitch over or off on a wing 
at the boundary flow separation, and 
thus also will not spin. This would 
drastically change the usually lethal 
consequences of the 180° turn back 
toward the runway after a total power 
failure [or rope break on takeoff.] If 
Kasper’s machine will be able to make 
slow vertical descents under full con- 
trol and near zero forward-speed land- 
ings, then think of the sting that would 
be taken out of forced landings, power 
failures at night and/or above solid 
overcasts. [One is also tempted to 
speculate on motorless circling capabil- 
ity at 20 mph and 100 fpm sink.—Ed.] 

Is Witold right? Will his design per- 
form such miracles? Considering the 
probable government alternative to a 
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continuing high lightplane accident 
rate, someone should be investigating 
new aerodynamic concepts. Witold 
Kasper is doing just that... and you 
should know about it. 
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AFTER READING THIS , SEE MY NEWEST POST ON NASA FLUIDIC SYSTEMS 


Please give me permission to write for wider audiences. 





I found a seagull picture taken with tele objective from below. Underside of the wing 
Anmeldungsdatum: . F ; ‘ ar 
19.09.2018 shows the wing bones of seagull. When you see this , you can find the source of inspiration 
Beitrage: 307 for wooden canvas aircrafts. But there is a tremendous amount of difference between 
Wohnort: Istanbul - Turkey ctruts of world war 1 aircrafts and seagull. 

WW 1 wooden aircrafts have linear flat struts but seagull have two different characteristics. 


a- seagull wing struts are convex curved to the direction of body. 


b- seagull wings have 6 or so steps like a dragonfly wing. Wing underbody flow entrance 
area have one s schlaft angle , than other angle than other and than struts begins , struts 
have wing camber convex and in to the direction of body. 


let me draw it here 
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I looked in to articles and this wing prevents turbulence and direct the airflow coming from 
different angles in to normal flow and angles. 


I was writing about physical neural networks and deep training them , I was writing about 
these computers and their 3d prints. Find my posts. 


I thought a physical computer which like an mechanical computer which does not need 
electricity but only a input like a light beam and than gives the output instantly. 


I think that computation is done by labirynth. 

If you make a intelligent labirynth , it can make computation. 

I thought from seagull wing , if we 3d print a surface with holes and if we print another 
one in front of it and if we keep the holes larger and the layer count was less and if we 


program the labirynth, it makes 


- the coming airflow with an specific angle goes through holes in to nonturbulent and 
desired flow angle like seagull wing. 


Programming computation is interesting and you can program wild things. 
One program can make too many different things to boomerang flight or you can make 
more common things. 


This is fluidic system computing and flow control . 
I thought another thing , to cover the holes with aerogel like lightweight material and this 
material allows or not allows the flow through the labirynth computer with pressure or air 


speed 


ps. I thought opening and closing the holes with onboard electronics or radio control or 
telephone computer control is an other wild idea. 
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Exploration of wind fields 
An interesting problem in soaring is that of a vehicle attempting to 
simultaneously explore and exploit an unknown wind field using soaring. This introduces a 
requirement for on-line mapping as the vehicle must now also attempt to create a map of 
princicunesdtita’ the field whilst using 
19.09.2018 that map to generate feasible and energy-gaining paths. This task is 
Beitrage: 307 complicated by the fact that generally the wind cannot be remotely 
Wohnort: Istanbul - Turkey Qbeeryed by a small UAV with common on-board sensors. Further, 
wind fields vary spatially and temporally so observations are only 
locally valid for a limited period of time. 
We consider the case of a UAV with the ability to estimate the local 
wind vector using an air data sensor and an inertial sensor. We assume that the air data 
sensor measures the speed and direction of 
airflow relative to the centre of mass of the aircraft, and the inertial 
sensor measures the acceleration and speed of the vehicle in a fixed 
inertial frame. Whilst airspeed and inertial measurement units are 
common on UAVs, air angle measurements are not. One method for 
estimating air angles is an alpha-beta vane system which records the 
wind direction around two perpendicular axes each using a lightweight 
wind vane and potentiometer [23]. An alternative system is a multihole pressure sensor 
which estimates the air angles by calculating 
the pressure at different orientations to the wind and solving for the 
wind direction [59]. It is difficult to determine the accuracy required 
from these types of sensor for accurate wind reconstruction, and this 
is part of ongoing work. The collection of truth data is also difficult, 
though some work had been performed towards quantifying the accuracy available from 
typical sensors available on small UAVs 
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I am thinking to start production of boomerangs in Istanbul and sell via facebook page. 


What do you advise to use environmentally green thermoset ? 





Zuletzt bearbeitet von Mustafa Umut Sarac am 05.11.2018, 18:03, insgesamt einmal bearbeitet 
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What you envision as a material, there is practically no. 


And plastics are never environmentally friendly and non-toxic or ecological. Even wood 
contains toxic substances. 
Anmeldungsdatum: . 3 ; : F ‘ 
11.03.2004 I do not think you'll find what you want with your ideas. Also I do not believe that you will 
Beitrage: 1135 have a satisfying economic success on Facebook at the meanwhile old-established 
efelnatelees lac Taal ele boomerang community there. 


There are too many really good boomerang-manufacturers and -artists. Boomerang 
business is the opposite of an easy business. 


Also, there are usually very few boomerang designers who would be happy to see 
someone else copy and then sell their designs. Although you can not protect boomerangs 
by patent and therefore nobody will be able to charge you for the theft, but you will not 
make friends with it. 


GruB aus Hamburg, Winfried 


www.das-bumerang-projekt.de 
www.bumerang-kaufen.com 
Triff mich auf Facebook und/oder bei Google+ 
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I think Liquid Crystal Polymer is most suitable. 


www) 
D Verfasst am: 05.11.2018, 14:36 Titel: 


At the present time, when Plasstik contaminated our oceans and microplastics has already 
reached the food chain through our food, I try to avoid plastics. 

In my opinion - certainly irrelevant - we should avoid plastics, at least in the "mass 
production" of boomerangs for the market, as far as that is possible. - 


As long as this remains limited to the competitive scene, it may not matter, but I really 
think it is not a responsible act to go into mass plastic production now. 


I have an indoor model myself in the program made of Polystyrol. Of these, I still have 
about 150 pieces in stock. If they are sold, I will take this model out of the program. - But 
everyone should do what he thinks is right. I do not want to start a fight about it. 


GruB aus Hamburg, Winfried 


www.das-bumerang-projekt.de 


www.bumerang-kaufen.com 
Triff mich auf Facebook und/oder bei Google+ 
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We can design and build multiple rows of wings where rows of wings were at the top or 

bottom or rows were at the rear and front. 

We can design that rows of wings would be folded like an folded swiss army knife. 
Anmeldungsdatum: 


19.09.2018 There would be attached springs where parts would be opened to function after free and 


Beitrage: 240 released. 
Wohnort: Istanbul - Turkey 


We can design such a army knife folded boomerang would be collapsed in to small 
package and after throwing the block , it would be opened and fly 


We can artillery that folded block with hydrogen powered and rectangular section canon. 
Folded block would have rectangular section and fit in to rectangular section artillery. 
Rectangular sectioned canon is new idea and electric artillery invention. 


It can be made from thick 4 aluminum plates screwed to each other like an box. 


We can design the block like a shoe shaped and front long area should deliver the 
aerodynamics. 


Power can be extracted from water extracted hydrogen. 
Power can be supplied with presurized air also. In wwi and before , there were lots of 


hand pumped compressed air rifles in german side. 


Mustafa Umut Sarac 
Istanbul 
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Di Verfasst am: 05.01.2019, 17:11 Titel: Boomerang Wind Tunnel and driving Aero Coefficients (@Y Zitat ) 
Question 


This is my second post on aerodynamic tuning without using computer. Please see my first 
post. 


I am not expert but wind tunnel could be used to see turbulence and flow separation. I got 
this. But If I am not wrong , someone might extract aerodynamic coefficients to calculate 
the flying characteristics and trajectory later. 


We can attach our boomerang to vertical rotating pole and coat the boomerang with 
kerosene and chalk powder and kerosene evoporates when rotating and chalk shows the 
flow lines. 


This was step one, 


How can We find aerodynamic coefficients with above experiment ? 
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This is my second post bioinspired. 
Dragonfly wing and its construction , even publications on creating optimizing wings like dragonfly is at the tip of a short google search. 


There are three most important design inspirations are herebelow. 
Anmeldungsdatum: 


19.09.2018 


Beitrage: 240 - Dragonfly wing have a corrugated wing profile , changes for each milimeters along of the wing. That corrugated profile can be seen at google search in pdf articles. 
Wohnort: Istanbul - Turkey 


Its like a steps of a stairs and there are lots of bumbs and empty zones on that profile. 
Science says it works better than curves and wind sticks on surface at even high angles. 
This can be printed by 3d printer. 


- Second this is the vains of the wing and harder substance. These vains are denser , thicker at wing joints and narrower at tips. This can be printed with 3d printer. It is like a honeycomb at tips. Google 
you will find many papers. 


- Third , for structural integrity , vains have larger diameters at joints. 
And lastly , there is a small tip at the wing end makes the flapping faster with extra weight like an boomerang weight. 
Best, 


Mustafa Umut Sarac 
Istanbul 


Zuletzt bearbeitet von Mustafa Umut Sarac am 23.09.2018, 20:45, insgesamt 3-mal bearbeitet 


Nach oben (SB pm) AEmal) www) 


Mustafa Umut Sarac DVerfasst am: 19.09.2018, 21:06 Titel: 


Ranglisten-Ass 





Lift & drag analysis of a 3D synthetic dragonfly wing 

A thesis 

Master of Engineering at The University of Canterbury by 
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Structural Analysis of a Dragonfly Wing 
S.R. Jongerius & D. Lentink 
Received: 30 August 2009 /Accepted: 8 September 2010 
Anmeldungsdatum: : 2 : . : . 
19.09.2018 # The Author(s) 2010. This article is published with open access at Springerlink.com 
Beitrage: 240 Abstract Dragonfly wings are highly corrugated, which 
Wohnort: Istanbul - Turkey increases the stiffness and strength of the wing significantly, and results in a lightweight structure with good 
aerodynamic performance. How insect wings carry aerodynamic and inertial loads, and how the resonant frequency of 
the flapping wings is tuned for carrying these loads, is 
however not fully understood. To study this we made a 
three-dimensional scan of a dragonfly (Sympetrum vulgatum) fore- and hindwing with a micro-CT scanner. The 
scans contain the complete venation pattern including 
thickness variations throughout both wings. We subsequently approximated the forewing architecture with an 
efficient three-dimensional beam and shell model. We then 
determined the wing?s natural vibration modes and the wing 
deformation resulting from analytical estimates of 8 load 
cases containing aerodynamic and inertial loads (using the 
finite element solver Abaqus). Based on our computations 
we find that the inertial loads are 1.5 to 3 times higher than 
aerodynamic pressure loads. We further find that wing 
deformation is smaller during the downstroke than during 
the upstroke, due to structural asymmetry. The natural 
vibration mode analysis revealed that the structural natural 
frequency of a dragonfly wing in vacuum is 154 Hz, which 
is approximately 4.8 times higher than the natural flapping 
frequency of dragonflies in hovering flight (32.3 Hz). This 
insight in the structural properties of dragonfly wings could 
inspire the design of more effective wings for insectsized flapping micro air vehicles: The passive shape of 
aeroelastically tailored wings inspired by dragonflies can in 
principle be designed more precisely compared to sail like 
wings ?which can make the dragonfly-like wings more 
aerodynamically effective. 
Keywords Dragonfly. Insect wing . Micro-CT scan . FEM . 
Structural analysis . Inertia . Aerodynamics 
Introduction 
Recently designed flapping micro air vehicles have been 
developed inspired by insect flight [1?3]. These flapping 
MAVs generate both lift and thrust by flapping their 
sail-like wing structures that deform primarily due to 
aerodynamic loading [3], Fig. 1. Whereas flapping MAVs 
typically employ slack wings, the wings of most insects are 
very stiff compared to the sail-like wing structures of MAV 
wings (e.g. [4]). How insect wings function structurally 
under dynamic wing loading is not yet fully understood, 
although existing studies have generated novel insight in 
how the venation pattern of insects is critical for their load 
baring capacity and aeroelastic function. Counter-intuitively 
the corrugated wings of insects provide good aerodynamic 
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performance at low Reynolds numbers [5?9], while providing good structural strength and stiffness [6]. Numerical 


analyses of insect wings have been performed by Smith 
[10], Kesel et al. [11], Herbert et al. [12], Combes and 
Daniel [13215] and Wootton et al. [16] to better understand 
the structural function of insect wings under different 
loading regimes. Smith [10] performed a modal analysis 
of a quasi-two-dimensional finite element model (FEM) 
of the fore- and hindwing of a moth, to correlate the 
S.R. Jongerius: D. Lentink (*) 

Faculty of Aerospace Engineering, 

Delft University of Technology, 

2600 GB Delft, The Netherlands 

e-mail: david.lentink@wur.nl 
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Experimental Zoology Group, Wageningen University, 
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A computational study of the aerodynamic performance of a dragonfly 

forewing in gliding flight 

Huixiang Liu1, Guoyi He2, Chengyu Mal , Qi Wang3 and Yun Luol 

1 

Nanchang Hangkong University School of Aircraft Engineering,student,2017, China 

2 

Nanchang Hangkong University School of Aircraft Engineering, associate professor,2017, China 
3 Nanchang Hangkong University School of Aircraft Engineering, professor,2017, China 


Abstract. Gliding flight is a common mode of flight for dragonfly, the objective of the current research is to use 
numerical simulations to explore whether the corrugations have positive effect on aerodynamic performance of the 
dragonfly wings in gliding flight. In order to compare aerodynamic performance of the dragonfly wing and flat plate, 

a three-dimensional model of the dragonfly forewing and a three-dimensional flat plate with the same shape of the 
dragonfly forewing are established. The flow fields around three-dimensional dragonfly forewing and flat plate are 
simulated for Re=10000 and angles of attack changing from 0° to 25°(with an interval of 5°), numerical simulation 
indicate that aerodynamic performance of the dragonfly wing is slightly better than the flat plate over the entire range 
of parameters tested, especially the effect of the corrugateions on the flow is more evident at large angle of attack.. 


1 Introduction 

Dragonflies, as one of the best flying insects in nature, 
are capable of carrying out dramatic flight manoeuvres. 
They can hover, accelerate in almost any direction and 
manoeuvre precisely at high speed to intercept other 
insects[1], however, gliding flight is also an important 
flight mode of the dragonflies[2], especially at high 
temperature, in order to avoid higher heat quantity in 
body[3], gliding flight is observed more frequently in 
dragonflies. It is interest that dragonflies could keep only 
a pair of forewings beat frequency and hindwings are 
immovable, or keep all of wings stationary in gliding 
flight. 

The incredible flight ability produced by dragonflies 

is through the flapping of their forewings and hindwings. 
Unlike typical engineered airfoil, dragonfly wings are not 
smooth, wing cross-section are highly corrugated. Plated 
wings vary across the wing span and chord, it has been 
shown that corrugations could reduce the weight of the 
wings[4], improving the stability of the wings[5]and 
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enhance the spanwise stiffness in the wings[6]. Howerer, 
whether the corrugations can improve the aerodynamic 
performance of the dragonfly wings in gliding flight,there 
is a difference in the current study. 

Experimental measurements of the aerodynamic 

effect of corrugations were carried out by Kesel[7], Kesel 
have shown that corrugations plays an important role in 
the lift production of dragonfly wings,similar results were 
also found from a computational study corresponding to 
the same configuration has undertaken by Vargas[2]. On 
the contrary,early wind tunnel experiments of inset wings 
conducted by Reese[8]concluded that the corrugations 
has no aerodynamic significance, a computational study 
of the aerodynamic effect of corrugations were taken by 
Sun [9] both concluded that the effect of corrugations 
were to decrease the lift, the lift of corrugated wings are 
less than the lift of flat plate. There is still no consensus 
on whether corrugated wings perform better than flat 
plate, their research was limited comparing between the 
aerodynamic performance of different dragonfly wing 
cross-sections and two-dimensional flat plate. In fact, 
experimental measurements[7][10]of dragonfly wing 
cross-sections shown that corrugations vary with the 
relative span length. 

It is this reason that makes further investigation into 

the aerodynamic aspect of dragonflies? wing worthwhile, 
in order to provide some perspective for the different 
performance between the corrugated wings and flat plate, 
this study focus on whether the corrugations have 
positive effect on aerodynamic performance of the 
dragonfly wings in gliding flight. 

2 Numerical method 

2.1 Geometric models of dragonfly wing 

Dragonfly wings are complex in structure,composed of 
thin cuticular membrane that is supported by a system of 
veins, moreover, the thickness of thin cuticular 
membrane are only 4 microns [11], veins can be divided 
into longitudinal veins and crossveins, It is possible to 
construct the three-dimensional model of the dragonfly 
wings according to the actual measured data by 

MATEC Web of Conferences 151, 03001 (2018) https://doi.org/10.1051/matecconf/201815103001 
ACMAE 201 
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Bioinspired Corrugated Airfoil 

at Low Reynolds Numbers 

Hui Hu and Masatoshi Tamai? 

lowa State University, Ames, lowa 50011 

DOI: 10.2514/1.37173 

An experimental study was conducted to investigate the flow behavior around a bioinspired corrugated airfoil 
compared with a traditional streamlined airfoil and a flat plate at the chord Reynolds number of Re 34; 000 to 
explore the potential application of such bioinspired corrugated airfoils for micro air vehicle applications. The 
experiments were conducted in a low-speed wind tunnel. A high-resolution particle image velocimetry system was 
used to conduct detailed flowfield measurements to quantify the transient behavior of vortex and turbulent flow 
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structures around the studied airfoils. The particle image velocimetry measurement results demonstrated clearly 
that the corrugated airfoil has better performance over the streamlined airfoil and the flat plate in preventing largescale flow separation and airfoil stall at low Reynolds numbers. It was found that the 
protruding corners of the 

corrugated airfoil would act as turbulators to generate unsteady vortex structures to promote the transition of the 
separated boundary-layer flow from laminar to turbulent. The unsteady vortex structures trapped in the valleys of 
the corrugated cross section would pump high-speed fluid from outside to near-wall regions to provide sufficient 
kinetic energy for the boundary layer to overcome adverse pressure gradients, thus discouraging large-scale flow 
separations and airfoil stall. Aerodynamic force measurements further confirmed the possibility of using such 
bioinspired corrugated airfoils in micro air vehicle designs to improve their flight agility and maneuverability. 
Introduction 

M ICRO air vehicles (MAVs) with a wingspan of 15 cm or shorter and a flight speed of around 10 m=s have attracted 
substantial interest in recent years. Although a number of MAVs, 

either in fixed-wing or flapping-wing designs, have already been 

developed by several universities and commercial- and governmentfunded endeavors, the airfoil and wing planform designs of the 
MAVs rely mainly on scaled-down versions of those used by 

conventional macroscale aircraft. Chord Reynolds number Re, 

which is based on airfoil chord length and flight velocity, is used to 

characterize the aerodynamic performance of an airfoil. Whereas 

traditional macroscale aircraft have a chord Reynolds number of 

about 106?108, the chord Reynolds numbers of MAVs are usually in 

the range of 104?105. The aerodynamic design principles applicable 

to traditional macroscale aircraft may not be used for MAVs, due to 

the significant difference in chord Reynolds numbers. As a result, 

airfoil shape and wing planform designs that are optimized for 

traditional macroscale aircraft are found to degrade significantly 

when used for MAVs [1]. Therefore, it is very necessary and 

important to establish novel airfoil shape and wing planform design 

paradigms for MAVs to achieve good aerodynamic performance as 

well as flight agility and versatility. 

A number of insects, including locusts, dragonflies, and 

damselflies, employ wings that are not smooth or simple cambered 

surfaces. The cross sections of the wings have well-defined 

corrugated configurations [2,3]. Such corrugated design was found 

to be of great importance to the stability of the ultralight wings to 

handle the spanwise bending forces and mechanical wear that the 

wing experiences during flapping. The corrugated wing design does 

not appear to be very suitable for flight because it would have very 

poor aerodynamic performance (i.e., low lift and extremely high 

drag) according to traditional airfoil design principles. However, 

several studies on corrugated dragonfly wings in steady flow or 

gliding flight [4?17] have led to a surprising conclusion: a corrugated 

dragonfly wing could have comparable or even better aerodynamic 

performances (i.e., higher lift and bigger lift-to-drag ratio) than 

conventional streamlined airfoils in the low Reynolds number 

regime in which dragonflies usually fly. 

Most of the earlier experimental studies were conducted mainly 

based on the measurements of total aerodynamic forces (lift and 

drag) of either natural dragonfly wings or modeled corrugated wing 

sections. Detailed studies were conducted more recently to try to 

elucidate the fundamental physics of the dragonfly flight 

aerodynamics [12?17]. A number of hypotheses have been 

suggested to explain the fundamental mechanism of the rather 

unexpected aerodynamic performance improvement of the 

corrugated dragonfly airfoils or wings over conventional smooth 

airfoils. Rees [4] suggested that airflow could be trapped in the 

valleys of the corrugated structures to become stagnant or rotate 

slowly in the valleys, resulting in the corrugated wing acting as a 
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streamlined airfoil. Newman et al. [5] suggested that the improved 

aerodynamic performance would be associated with the earlier 

reattachment of the flow separation on the corrugated wings. As the 

angle of attack increases, airflow would separate from the leading 

edge to form a separation bubble, and the separated flow would 

reattach sooner due to the corrugation, compared with smooth 

airfoils. Based on pressure measurements on the surfaces of a 

dragonfly wing model in addition to total lift-and-drag force 

measurements, Kesel [12] reported that negative pressure would be 

produced at the valleys of the corrugated dragonfly wing model, 

which would contribute to the increased lift. Vargas and Mittal [15] 

and Luo and Sun [16] conducted numerical studies to investigate the 

flow behaviors around corrugated dragonfly wings. Their simulation 

results confirmed the existence of small vortex structures in the 

valleys of the corrugated dragonfly airfoil. The small vortex 

structures in the valleys of the corrugated cross section were also 

revealed qualitatively in the flow-visualization experiments of Kwok 

and Mittal [17]. 

Despite different explanations about the fundamental mechanism 

for the improved aerodynamic performance, most of the studies 

agree that corrugated dragonfly airfoils or wings work well in low 

Reynolds number regimes, which naturally point to the potential 

applications of employing such corrugated airfoils or wings in micro 
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Corrugated dragonfly inspired wing creation could be much more simpler than other ways. 


Only you have to do is to cut two upper and lower 2d profile to mimic 3d profile with laser cut 1mm thick wood or plexi and glue on to your wing shaped 2d flat piece upper and lower. 





Final profile would be a approximitation of below given picture. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 240 


Wohnort: Istanbul - Turkey Three jayers makes the structure and wing profile. 


More intelligent way is to glue top and lower profile together. 

But above is not the best way. I think best way is to print the wing with 3d printer , than making silicone plastic female mold and replicating many. 
I think real biological wing have many profiles different together. 

CNC friese lathe can imitate the file in to real thing quickly but you have to ask for friese tool head availability for tiny job. 


I will ask from an expert to design me a algorithmic math to design such a optimization code for boomerang corrugated wing. 
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I lookeed to many papers and these corrugated profile have materiialess zones works like turbulators and at higher angle of attack these wings have a stuck wind flow on it , no separation. 
But you have to find a paper which designs corrugated wing profile for stationary NON FLAPPING wings. Otherwise all goes to trash. 
I will look in to my collection and post after picture post 


Mustafa Umut Sarac 
Istanbul 
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available open source at google. 


Comput Mech (2015) 56:917?930 
DOI 10.1007/s00466-015-1210-x 
ORIGINAL PAPER 
Anmeldungsdatum: roan ¥ x. . 
19.09.2018 Shape optimization of corrugated airfoils 
Beitrage: 240 Sambhav Jaini - Varun Dhananjay Bhatti - Sanjay Mittal1 
Wohnort: Istanbul - Turkey Received: 13 June 2015 / Accepted: 31 August 2015 / Published online: 7 October 2015 
© Springer-Verlag Berlin Heidelberg 2015 
Abstract The effect of corrugations on the aerodynamic 
performance of a Mueller C4 airfoil, placed at a 5° angle of 
attack and Re = 10,000, is investigated. A stabilized finite 
element method is employed to solve the incompressible 
flow equations in two dimensions. A novel parameterization 
scheme is proposed that enables representation of corrugations on the surface of the airfoil, and their spontaneous 
appearance in the shape optimization loop, if indeed they 
improve aerodynamic performance. Computations are carried out for different location and number of corrugations, 
while holding their height fixed. The first corrugation causes 
an increase in lift and drag. Each of the later corrugations 
leads to a reduction in drag. Shape optimization of the 
Mueller C4 airfoil is carried out using various objective functions and optimization strategies, based on controlling airfoil 
thickness and camber. One of the optimal shapes leads to 
50% increase in lift coefficient and 23% increase in aerodynamic efficiency compared to the Mueller C4 airfoil. 
Keywords Corrugations : Shape optimization - Mueller 
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what do you think to how to implement this in to boomerang wing ? 3d printer is a must , an cfd software like siemens star ccm+, an trajectory on MATLAB ,FRONTIER for Optimization and catia for 
geometric optimization. 





may be each cell , its different shape , interaction with on line cells requires a supercomputer time rent for couple of hours ? 
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Wohnort: Istanbul - Turkey ext one and an half year is full, may be after that , I will buy each softwares student versions and go. Parallel computing is a must. I think. At scotland or welsh , There are really cheap computing time 


at supercomputers. 


I think in next 2 years , all supercomputers will have CUDA graphic cards and this will be cheaper less time on computer. 


If there will be an engineer who knows all stuff would be very good. Even general or short tips would be priceless. 
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Harvard researchers have developed a computational model that can mimic, with only a few, simple parameters, the complex wing patterns of a large group of distantly-related insects, shedding light on 


how these patterns form. 





One of the biggest mysteries in nature is how complex patterns?such as leopard spots or zebrafish stripes?form. This research lays out a framework that could help answer many of these open questions 


in the evolution of diverse tissue patterns. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 240 The researchers compiled a database of more than 500 specimens from 215 different species of dragonflies and damselflies and developed an algorithm to differentiate each individual shape made from 


Mideladetelnis MEET = MEE ts intersecting veins on the wings of the insect. The researchers found that while the patterns on each wing are unique, their distribution is strikingly similar across families and species. Based on these 
similarities, the researchers built a developmental model for how these patterns can be formed. 


The researchers proposed that an unknown inhibitory signal diffuses from multiple signaling centers in the regions between the primary veins. These inhibitory zones emerge randomly and repel one 
another, and then prevent secondary veins from growing in certain areas. As the wing grows and stretches during development, those zones could form the complex geometries of the wing as the veins 


grew around them. 
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The researchers tested the model on many different insect species?including distantly related insects?and generated life-like reproductions of wings. 
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https://drive.google.com/file/d/16YM8WLFJxXte4Ufae2tPkO81F_R5WHhxr/view?usp=sharing 


A simple developmental model recapitulates complex insect wing venation patterns 
Jordan Hoffmann, Seth Donoughe, Kathy Li, Mary K. Salcedo, and Chris H. Rycroft 
PNAS October 2, 2018 115 (40) 9905-9910; published ahead of print September 17, 2018 https://doi.org/10.1073/pnas.1721248115 
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Beitrage: 240 Edited by Charles S. Peskin, New York University, New York, NY, and approved July 20, 2018 (received for review January 3, 2018) 
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FULL TEXT DRIVE LINK, FIND IT ABOVE 
attention , | hereby add a computer code to develop segmentation of insect wings. 


its from above paper 


Segmenting Wing I mages and Calculating Vein Domain Attributes. Segmentationof wing images was accomplished with a code based on the fastmarching method with a variable 
background velocity field (69, 70). The 

segmented images were used to make a polygonal representation of each 

vein domain, which provided two advantages over the segmented image: (i) 

domain perimeter was a more rigorously defined quantity, and (ii) geometric 

computations were less sensitive to segmentation-related noise. 

Segmented wing images are available for all wings examined in this paper. 

See https: ithub.com/ hoffmannjordan/ insect-wing-venation- patterns 





https://github.com/hoffmannjordan/insect-wing-venation-patterns 





HEREBY THE GI THUB HOFFMANN J ORDAN CODE AGAIN , ITS OFFICIAL LINK 1S AT ABOVE 
MINE 1S A INSURANCE FOR LOST, A DRIVE LINK 
HEREITIS: 


https:/ / drive.google.com/ file/ d/ L1UqSs3pbbOQ-_ DPB7urROV5WCusi8yDsu/ view?usp=sharing 


Nach oben Siem) Sema) Cwm) 


| 
Mustafa Umut Sarac D Verfasst am: 02.01.2019, 13:55 Titel: (Qt Zitat) 
Ranglisten-Ass 





HU AND TAMAI 2073 


Anmeldungsdatum: 
19.09.2018 

Beitrage: 240 

Wohnort: Istanbul - Turkey 





¢ (mm) 
o 


http://www. bumerangclub.de/phpbb/viewtopic.php?t=2253[09. 12.2019 00:31:44] 


:: Thema anzeigen - Boomerang Wing Profile and Design Inspired by Dragonfly 
cal 





X (mm) X (mm) 





E E 
> > 
b) Flat plate 
E 7 
> > 
X (mm) X (mm) 
c) Bioinspired corrugated airfoil 


Fig. 5 PIV measurement results at a 15.0-deg AOA; ensemble-averaged velocity field (left) and corresponding streamlines (right). 


profile was formed as the valleys were solidly filled with the small It should be noted that Vargas and Mittal [15] conducted a 
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circulation bubbles). The rotation direction of the circulation bubbles 
in the valleys was found to be clockwise (flow moving from left to 
right) to accommodate the high-speed fluid streams outside the 
valleys. For the corrugated airfoil, the rapid transition of the 
boundary layer from laminar to turbulent due to the effect of the 
protruding corners as turbulators could also be seen clearly from the 
measured TKE distribution, in which the contour lines of the regions 
with higher turbulent kinetic energy were found to diverge rapidly 
after reaching the first protruding corner of the corrugate airfoil. The 
entrainment of high-speed fluid to near-wall regions by the unsteady 
vortex structures resulted in a much higher TKE level in the near-wall 
regions. 


BS Frott)} SF pm) FEmai) CS www) 


D Verfasst am: 02.01.2019, 13:55 Titel: 


numerical study to investigate flow structures around a corrugated 
airfoil similar to that used in the present study, but at a lower 
Reynolds number level of Re = 10,000. Despite the difference in 
Reynolds number of the two studies, the measurement results of the 
present study were found to agree well with the numerical simulation 
of Vargas and Mittal in revealing the global pattern of the flowfield 
around the corrugated airfoil and the small vortex structures in the 
valleys of the corrugated cross section. 

Compared with those of the streamlined GA (W)-1 airfoil and 
flat plate, the energetic turbulent boundary layer over the upper 
surface of the corrugated airfoil would be much more capable of 
advancing against an adverse pressure gradient, suppressing flow 


2074 HU AND TAMAI 


separation [19,20]. Therefore, flow streams would be able to attach 
to the envelope profile of the corrugated airfoil faithfully even at 
much larger angles of attack (up to 12.0 deg), whereas the 
large-scale flow separation and airfoil stall had already been found 
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to take place for the flat plate and the streamlined GA (W)-1 
airfoil. 

As shown in Fig. 9, although the separated laminar boundary layer 
was found still to transition to turbulence rapidly by generating 
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Fig. 6 Around the nose of the GA (W)-1 airfoil at AOA = 10.0 deg. Fig. 7 Around the nose of the flat plate at AOA = 10.0 deg. 
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eae ae a the angle of attack increases to 15.0 deg, the shedding path of the ensemble-averaged velocity field and the corresponding streamlines 
unsteady vortex structures was found to be relatively far from the also show clearly that the high-speed flow streams permanently 
surface of the corrugated airfoil. The unsteady vortex structures separate from the upper surface of the airfoil. Although small 
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Fig. 8 Around the nose of the corrugated airfoil at AOA = 10.0 deg. Fig. 9 Around the nose of the corrugated airfoil at AOA = 15.0 deg. 
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Fig. 3 PIV measurement results at 5.0-deg AOA; ensemble-averaged velocity field (left) and corresponding streamlines (right). 


edge were found to be much stronger, which results in a much higher 
turbulent kinetic energy level compared with that of the streamlined 
GA(W)-1 airfoil. As shown in Fig. 3, due to the sharp leading edge of 
the flat plate, incoming fluid streams would separate from the upper 
surface of the flat plate right from the shape leading edge. The 
separated fluid streams could reattach to the upper surface of the plate 
to form a circulation bubble on the upper surface of the flat plate 
when the advance pressure gradient on the upper surface of the flat 
plate is rather mild at relatively small angles of attack. However, 
when the angle of attack is relatively large (AOA > 8.0) and the 
adverse pressure gradient over the upper surface of the flat plate 
becomes more significant, the separated fluid streams would no 
longer be able to reattach to the upper surface of the flat plate. The 
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circulation bubble near the leading edge would then burst to cause 
airfoil stall, as shown in Fig. 4. 

Flow around the leading edge of the corrugated airfoil is much 
more involved than those of the flat plate and the GA (W)-1 airfoil. 
As visualized in the PIV measurement results given in Fig. 8, due to 
the sharp leading edge, incoming fluid streams were found to 
separate from the corrugated airfoil right from the sharp leading edge 
to form a laminar shear layer at first. Then the separated laminar 
boundary layer was found to transition to turbulent rapidly as it 
approached the first protruding corner of the corrugated airfoil. 
Unsteady vortices were found to shed periodically from the 
protruding corners of the corrugated cross section; that is, the 
protruding corners of the corrugated airfoil seem to act as turbulators 
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Fig. 4 PIV measurement results at a 10.0-deg AOA; ensemble-averaged velocity field (left) and corresponding streamlines (right). 


to generate unsteady vortex structures that promote the transition of 
the separated boundary layer from laminar to turbulent. For the 
streamlined GA (W)-1 airfoil and fiat plate at the same angle of attack 
of 10 deg, the turbulent transition and the generation of the unsteady 


vartey etrictures were found to take nlace in the reoinne relatively far 
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structures and outside high-speed fluid streams, high-speed fluid was 
found to be pumped from outside to near-wall regions (the pumping 
effect of the unsteady vortex structures to move high-speed fluid 
from outside to near-wall regions can be seen clearly from the 
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away from the surfaces of the airfoils, as revealed in the measurement 
results given in Figs. 6 and 7. For the corrugated airfoil, the turbulent 
transition and the generation of the unsteady vortex structures were 
found to take place in the region quite close to the protruding corners 
of the corrugated airfoil. The unsteady vortex structures were found 
to be trapped in the valleys of the corrugated cross section, which 
would dynamically interact with the high-speed flow streams outside 
the valleys. Because of the interaction between the unsteady vortex 
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ments). The pumping of high-speed fluid to near-wall regions 
provided sufficient kinetic energy for the boundary layer to 
overcome the adverse pressure gradient to suppress large-scale flow 
separation and airfoil stall. The mean velocity vectors and 
corresponding streamlines revealed clearly that small circulation 
bubbles would be formed in the valleys of the corrugated airfoil. 
High-speed fluid streams outside the valleys would flow smoothly 
along the envelope profile of the corrugated cross section (i.e., the 
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280 million years old dragonfly animation when this one is the largest wingspanned insect ever discovered , more than 70 centimeters. 


meganeuropsis_lucas-lima Permian era insect fossil 
Nach oben s Profil eg pm QJ Email cA) www 

| | 
Beitrage der letzten Zeit anzeigen: Los | 














| = = —_—_—— =— = = = = 
Alle Zeiten sind GMT + 1 Stunde 
Gehe zu Seite Zurtck 1, 2 








neues \ // ) i ; 4 
cS) Thema ) (Qhantworten Foren-Ubersicht -> Tipps zum Bauen und Werfen 
Seite 2 von 2 


Du kannst keine Beitrage in dieses Forum schreiben. 

Du kannst auf Beitrage in diesem Forum nicht antworten. 
Du kannst deine Beitrage in diesem Forum nicht bearbeiten. 
Du kannst deine Beitrage in diesem Forum nicht léschen. 
Du kannst an Umfragen in diesem Forum nicht mitmachen. 


Powered by phpBB © 2001, 2002 phpBB Group 





http://www. bumerangclub.de/phpbb/viewtopic.php?t=2253 &postdays=0&postorder=asc&start=15[09.12.2019 00:32:57] 


:: Thema anzeigen - Boomerang with Gyro rotator motor , gyro ic and gel battery 


NEWSCENTER> BUMERANG> SPORT> 


(>) FAQ @lsuchen (=) Benutzergruppen Vi Registrieren 
&) Profil O) Einloggen, um private Nachrichten zu lesen Login 


Boomerang with Gyro rotator motor , gyro ic and gel battery 


neues A P : 
(8 Thema j Q)antworten) Foren-Ubersicht -> Tipps zum Bauen und Werfen 


Vorheriges Thema anzeigen :: Nachstes Thema anzeigen 





Mustafa Umut Sarac Di Verfasst am: 23.09.2018, 19:35 Titel: Boomerang with Gyro rotator motor , gyro ic and gel (CY Zitat ) 
Aussie-Round-100-Werfer battery (Cl zat 


Thinking about a gyro rotator motor applicated in center of gravity of boomerang. 

A small gel battery which covered the entire wing internally could charge a dc motor and 
gyro sensor can support the entire rotatrion of boomerang intelligently. 

I dont have experimental output nor theoric background but I think gyro sensor can sense 
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Lets end the search for better boomerang where physics knowledge is limited and 
distastesful. 





I will say two things. 


Anmeldungsdatum: 


seeee: 207 First , we can use rat or if this is difficult insect or human brain tissue as our computing 


Wohnort: Istanbul - Turkey Processing unit say CPU. 
To do this , we can grow limitless amount of brain tissue in biological chemicals. 
This can be done in small size or container size. 
Our tissue can learn to how to manage the muscles of wings of boomerangs. 


And we can use insect wings and their 12 muscles in two groups , where first group gives 
the raw energy and second group makes the small adjustments. 


Insect wing is different from bird wing , bird can only go right or left , but insect can go 
nose down , nose up etc. 


Second , we can grow insect wing and their muscles as much size as we want in biological 
solution and or we can print these muscles and tissues with 3d printer with our growed 
tissue solution and we can add vains in to them. Its been proved these cells hold each 
other after printed. 

We can grow or we can print. 


This is the most exciting science I have ever found. 


You can grow your octapus or eagle eye with that technology , you can put elephant bones 
and use the worlds most intelligent brain in to one boomerang. 


This is preprint. 


I will post lot. 
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Rotor Airfoils 


“As an inviscid and incompressible fluid flows, the total head remains unchanged,” so said 
Bernoulli in adapting the conservation of energy law to fluid flow. That means, in plain 
English, that without friction, energy of a fluid stream is conserved. But poor Bernoulli gets 
mangled by the aviators. 


The end purpose of all airfoils is to change the direction, or more explicitly, the momentum 
of a moving airmass with a minimum of friction loss. 


Momentum is the product of mass and velocity; it is a vector quantity, meaning that it has 
direction. To an airplane, the airstream has horizontal momentum and to produce the 
reaction we call lift, some of the oncoming airmass must be given a downward 
momentum. Lift is the same kind of phenomenon as the recoil of a shotgun. 


In the beginning 


Kites and windmills date back into antiquity. It seems not unlikely that the Chinese had 
man-carrying kites. But it’s only been during the past century or so that we’ve gradually 
acquired a quantitative understanding of how such things work. 


Sir Isaac Newton appears to have been among the first to have attempted a scientific 
analysis of a flying machine but his assumptions were wrong. He assumed that only the air 
intercepted by the lifting surface resulting from its angle of attack (tangent of angle of 
attack times chord) would be given a downward momentum. He failed to appreciate that 
at subsonic speed, air is an incompressible fluid* that behaves similarly to water. The air 
far above and far below the lifting surface is also affected. Newton’s wings would have 
been impossibly large for any practical application. *Air is incompressible in the context of 
subsonic flow over airfoils. I have heard of air compressors. 


The early aviation experimenters began with flat plate wings but soon realized that 
curvature improved efficiency; influenced most likely by the observation of birds’ wings. 


The Wright Brothers built their own wind tunnel and systematically explored many airfoil 
shapes but were mislead by being unaware of the effect of scale. Big wings behave very 
differently than little wings at the same airspeed. 
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We allow for the effect of scale by applying a factor called the Reynolds! number; the 
chord in feet multiplied by the velocity in fps multiplied by 6378 for standard sea level air 
density. Rotorblade tips operate at a Reynolds number in the range of 1 to 2 million. 


The Wright Brothers were conducting their research at very low Reynolds numbers where 
flow is always laminar and thin airfoils perform better than thick airfoils. Folded paper 
airplanes wouldn’t fly as well with thick wings. 


Later developments 


As governments and universities began taking an interest in aeronautics and came online 
with wind tunnels that eventually operated at more realistic Reynolds numbers, it was 
discovered that thicker is better, at least up to a thickness of about 12%. A 12% thick 
airfoil gives the best ratio of maximum lift divided by minimum drag. Many airplanes have 
wings thicker than 12% but this is for structural rather than aerodynamic reasons. 


The early government and university wind tunnels were initially stuck in the same low 
Reynolds number realm as the Wright Brothers. To achieve full scale Reynolds numbers 
either very large airfoil sections must be tested or small scale sections must be tested at 
very high airspeed, neither an attractive option. The NACA? solved this dilemma by 
developing pressurized wind tunnels that could be operated at pressures of 25 
atmospheres or more. Reynolds number increases directly with air density. 


The NACA also brought order to the chaos that resulted from everyone jumping on the 
airfoil bandwagon. Laboratories in Germany, France, Italy, the UK, the US and elsewhere 
tested a multitude of airfoils that were assigned numbers that had no meaning other than 
being a sequence number. 


The NACA took several of the better airfoils of the time, such as the Clark Y and the 
Géttingen 398 and discovered that when the camber was removed and they were scaled to 
the same thickness, all were essentially identical?. See Fig. 1. 


The resulting basic section is the NACA 0012 which can be defined mathematically and can 
easily be scaled to any thickness by changing the constants in an equation. The effects of 
thickness and camber were thus separated and a systematic cataloging system could be 
applied; sort of a Dewey Decimal System for airfoils. 


The first integer indicates the maximum camber of the mean line in percent of chord and 
the second the location of maximum camber from the leading edge in tenths of chord. The 
last two integers indicate the thickness in percent of chord. The meanlines used with NACA 
4 digit airfoils are also mathematically defined. 


Thus the NACA 4412, an excellent airfoil for fixed wing aircraft, having very high maximum 
lift combined with benign stall behavior, has a maximum camber of 4% of chord located at 
4 tenths of chord from the leading edge. Thickness is obviously 12% of chord. Refer to 
figure 2. 


Rotating wings 

Rotor blades, unlike fixed wings and propeller blades are long and thin and are by nature, 
torsionally flexible. Highly cambered airfoils that work well for propeller blades would be 
disastrous if used for a rotor. 

Referring to the 44 meanline of Fig. 2, the shape resembles a venetian blind slat. It would 


try to twist nose down when moving through the air at high speed, having a high negative 
pitching moment coefficient of nearly -0.1. 
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From the published airfoil coefficients the twisting force can be calculated: 
Moment = (p*V2/2)*Area*Chord*Moment coefficient 


P =air density, .0023 at sea level 
V = velocity, fps 


The result will be ft-lb. of twisting moment. 


Blades of 7Zinch chord using an NACA 4412 airfoil would have a nose down moment on 
almost 33 ft-lb. if the tip speed was 400 fps on a 23-ft. diameter rotor. At high speed such 
a machine would most likely enter an unrecoverable dive, depending upon the torsional 
flexibility of the blades. 


An NACA 4412 airfoil could be used for rotorblades if the trailing edge was given a reflex; 
i.e., an upswept trailing edge that serves the same purpose as an up elevator. 
Considerable reflex is necessary, reducing maximum lift and increasing drag, negating the 
advantage of high camber. Figure 3 shows a 4412 reflexed for zero pitching moment 
coefficient. Flying wings also require airfoils with zero pitching moment coefficients. 


The shape of the meanline determines the pitching characteristic and angle of zero lift of 
an airfoil as well as having considerable influence on the nature of its stall. 


Aerodynamic center 


The aerodynamic center of an airfoil, the point where all aerodynamic force can be 
considered to act is at or near % chord from the leading edge for most airfoils. For a 
rotorblade, which is subjected to rapidly varying aerodynamic force, the load can be 
thought of as striking the airfoil at its %4 point with a rubber sledgehammer. Refer to Fig. 
4. 


If the rotorblade is tail heavy, that is if the CG is aft of the % chord point, the blade 
coming into the wind is subjected to a nose up impulse which tends to become self 
sustaining; the more it twists nose up, the heavier the aerodynamic blow. If sufficiently 
tail heavy, the blade will flutter. If not sufficiently tail heavy for flutter to occur, the rotor 
will simply be unstable Vs. angle of attack. An upward gust will cause the rotor to increase 
its angle of attack, described by pilots flying such rotors as “ballooning.” 


Conversely, overbalancing a blade so as to locate its CG ahead of the % chord point can 
enhance the stability of a rotor. Excessive overbalance of a torsionally flexible blade can 
produce a rotor so stable that it won’t respond to anything, including cyclic control input. 
But it’s nearly impossible to grossly overbalance a rotor with internal weights; external 
nose weights would be required. 


Cierva’s rotorblades 


The very earliest phase of Autogiro development involved about as much art as science. 
Cierva had to play it by ear as he developed the science. 


The first Autogiro to fly employed an Eiffel 106 airfoil that was apparently a symmetrical 
section that I’ve been unable to locate in a brief Internet search. 


Next was a Gottingen 430, a highly cambered airfoil with a strong negative pitching 
characteristic that was believed to have caused one machine to have shed a blade as a 


result of the periodic twisting of the spar. 


After that, Cierva standardized on the G6 429 airfoil for several years. The 429 is a nearly 
symmetrical airfoil with performance about equal to an NACA 0012. The G6 429 and 430 
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are shown in Fig 5. 


After that, around 1930, the RAF 34 airfoil was tried. The RAF 34 is a mildly cambered, 
reflexed airfoil that appears to have been developed specifically for use as a rotorcraft 
airfoil. It looks pretty good on a computer airfoil analysis program but apparently didn’t 
suit Cierva. See figure 6. 


With the introduction of the direct control C-30, Cierva switched to a G6-606 airfoil as did 
Pitcairn and Kellett in the US. I’ve not been able to locate a drawing of the G6-606 but 
have seen it on a couple of examples of C-30s. It is a mildly cambered airfoil, somewhat 
resembling an RAF-34 but without trailing edge reflex. It has a bit of negative pitching 
moment coefficient and at least one C-30 was lost in a high speed dive where it was 
possible to run out of rearward stick travel. The periodic twisting of airfoils with negative 
pitching moment coefficient amounts, in effect, to a built in swashplate that tilts the rotor 
disc nosedown. 


Airfoils with nosedown pitching characteristics can also lead to unstable stick position 
gradient vs. airspeed. With correctly designed airfoils, the stick position will move forward 
as airspeed increases. 


The problem of negative moment coefficient was addressed by fitting upturned TE trim 
tabs that extended over the outer 1/3 of the blade radius on the Kellett KD-1s and later 
models of the C-30. 


The very last Autogiros, produced just before WWII halted production, utilized the NACA 
23012 airfoil. See Fig. 7. 


The 23012 employs the 0012 thickness distribution combined with a meanline very 
different from that of the 4 digit series. 


Testing by the NACA of the 4 digit series of airfoils showed that maximum lift was 
increased as the location of maximum camber was shifted either ahead of or aft of mid 
chord. Rearward location of maximum camber isn’t of much interest because of the large 
increase of pitching moment coefficient. A location of maximum camber near the leading 
edge (a droop nose) produces a large increase of maximum lift with a minimal effect on 
pitching moment coefficient. 


To exploit the advantages of forward camber location, the NACA adopted a 5 digit 
designation system to supplement the 4 digit family. The thickness distribution is the same 
but a new series of meanlines was developed; the 210, 220, 230, 240, etc. meanlines. 


The first integer indicates the design lift coefficient as 3/2 of design lift expressed as 
tenths, i.e., if the first integer is 2, the design lift coefficient is 0.3. Clever, no? The second 
two integers together indicate the location of maximum camber from the leading edge as 
twice its actual location expressed as a percentage. Thus, the 210 meanline has maximum 
camber located at 5% of chord from the leading edge; the 230 meanline has maximum 
camber at 15% of chord and so on. The meanline of these airfoils is a straight line from 
just aft of maximum camber to the trailing edge. 


The 23012 is an excellent rotor airfoil for gyros, having high maximum lift and low drag. It 
has a negative pitching moment coefficient of 

-0.014, so slight that in most cases it can be ignored. But hand starting would be difficult 
due to the abrupt stall characteristic. 


The Bensen Era 


Bensen began with plywood blades of NACA 0012 airfoil section but hand starting was 
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difficult and he wanted an airfoil with flat surfaces to simplify construction for 
homebuilders. He evolved what he called the Bensen G-2 airfoil to address both problems. 


The Bensen G-2 rotorblades had a meanline resembling the NACA 240 or 250 series and 
used flat plywood skins aft of the % chord point or so. The trailing edge was reflexed by 
beveling the lower skin, however, the reflex was in excess of the amount required for zero 
moment coefficient but served the intended purpose well. 


Excess reflex of plywood blades makes hand starting a snap. Mount the blades to the hub 

with very low incidence and as the rotor comes up to speed, the blades automatically twist 
nose up to the proper flying pitch. Excess reflex also tends to limit top speed; the flapping 
angle increases at a rate that will cause the cyclic stick to reach its forward stop at slightly 
more than 60 mph. 


The two gyroplanes that were certificated during the Bensen Era, the A&S 18-A and the 
McCulloch J-2 both used symmetrical airfoil rotorblades; the 18-A used NACA 0012s and 
the J-2 used NACA 0015s. Probably the main reason for using symmetrical rotorblades was 
availability but in the case of the 18-A at least, the 0012 isn’t a bad airfoil. The 0015 isa 
bit draggy but I and many others in Florida flew military surplus (runouts) Hughes-269 
(TH-55) and Hughes OH-6 NACA-0015 blades for hundreds, perhaps thousands of hours. 
They were at least as good as the contemporary metal rotorblades but hand starting 
wasn’t an option. 


Bensen eventually switched over to metal blades using an airfoil patterned after the NACA 
8H12. The H stands for helicopter and they’re 12% thick. See Fig. 7. 


The NACA began investigating laminar airfoils in about 1940, possible only after wind 
tunnels of extremely low turbulence levels had been developed. It’s not just bugs that 
upset laminar flow but airstream turbulence as well. Laminar airfoils have a sharper nose 
than standard airfoils and maximum thickness is located farther aft. 


The 8H12 was developed with the hope of improving the performance of early helicopters 
but it was a failure. The 0012 develops higher lift before stall, has no more real world drag 
and is easier to fabricate. 


But the 8H12 is adequate for gyros, especially if hand starting is a requirement. The stall 
is fairly benign; gradual rather than abrupt. The nature of stall of a rotorblade airfoil 
determines whether or not it can be hand started but is not a safety issue; the inner 
portions of the retreating blade are always stalled with the stall spreading outward as the 
airspeed increases. The NACA conducted photographic studies of stall on the retreating 
blade of a Kellett KD-1 Autogiro with airspeed sufficient to stall as much as 60% of the 
blade. 


Bensen modified the 8H12 by flattening the lower surface. The Bensen lower skin is 0.05” 
thick and serves as a redundant load path. 


The thing that degraded performance of Bensen metal blades the most was the use 
segmented skins on the upper surface. Flapwise flexibility of rotorblades is desirable as it 
reduces stress and provides a smoother ride but the gaps between skin segments ought to 
be sealed. Otherwise, a rotor blade becomes a centrifugal pump and can consume several 
HP needlessly pumping air. 


1)Osborne Reynolds, 1842-1912. British physicist, mathematician and pioneer in the field 
of fluid mechanics. 


2)National Advisory Committee for Aeronautics. Established by Congress in 1915 and 
superceded by NASA in 1958. 
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3)There is a wealth of airfoil data on the University of Illinois website: 
http ://www.aae.uiuc.edu/m-selig/ads/coord database.html 


Mustafa Umut Sarac 
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Metal nanopowders can be dangerous to electric sintering BUT carbon nanotubes are NOT. 


MIT Boston NOT invented to electric discharge sintering of carbon nanotubes and you 
can either load nanotubes in to a mold and apply intense current to get your lightweight 


Anmeldungsdatum: and extremelly strong carbon part. 
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Beitrage: 307 . ; 

Wohnort: Istanbul - Turkey I THOUGHT it can be done to carbon fiber also. 





Older way was to epoxy them and 24 hours high pressure , high heat auto clave sintering. 
Electric sintering takes few minutes . 

MIT Boston says every aircraft maker would use that new method. 

I will follow the patents and will send the details. 

Mustafa Umut Sarac 


Istanbul 
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I got it wrong. mit was not sintering carbon by electric , they were puting carbon nanotube 
layers in to epoxied carbon fibers and heating the composite by electric conduction heating 
of carbon nanotubes . 
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CORRECTED 


Iam sorry. 
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If the electric cell or called battery is not enough ,your boomerang can produce electric for 
itself either in two ways: 


First , let me make you remember crystal radios from 1930s or earlier times when people 
dont have electric power and batteries are ultimatelly expensive. 


People are still producing crystal radios as their electric production depends on radio, cell 
phone , satellite or tv transmitters and converters made from diodes and some diode 
character metal stone pieces. 


Diode converts outside transmitters to electric which made you listen and power your 
headphone. 


Second, boomerangs are thin and you can insert inside piezoelectric sensors and these 
sensors are create electric from vibration and vibration from electric. 


Off topic to this thread but you can build intelligent boomerang with piezo double nature. 
Lets turn to energy, 


Either your antenna and diode or piezo sensor film or cable can create enough energy for 
your boomerang circuit. 
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istanbul 


(B Prof) SF pm) Email) CO www) 


Beitrage der letzten Zeit anzeigen: | Alle Beitrage Die altesten zuerst | 








neues f 7 . . Alle Zeiten sind GMT + 1 Stunde 
8 Thema [Qyantworten Foren-Ubersicht -> Tipps zum Bauen und Werfen 


Seite 1 von 1 


Gehe zu: | Tipps zum Bauen und Werfen 


Du kannst keine Beitrdge in dieses Forum schreiben. 
Du kannst auf Beitrage in diesem Forum nicht antworten. 


http://www.bumerangclub.de/phpbb/viewtopic. php ?t=2298[04.04.2020 16:56:34] 


:: Thema anzeigen - Cell free, Electric Source for any Intelligent Boomerang 


Du kannst deine Beitrage in diesem Forum nicht bearbeiten. 
Du kannst deine Beitrdge in diesem Forum nicht léschen. 
Du kannst an Umfragen in diesem Forum nicht mitmachen. 


Powered by phpBB © 2001, 2002 phpBB Group 





http://www.bumerangclub.de/phpbb/viewtopic. php ?t=2298[04.04.2020 16:56:34] 


:: Thema anzeigen - CFD with Schrédinger Flow, Clebsch Maps and Computer Code 





NEWSCENTER> BUMERANG> SPORT> 


(>) FAQ @lsuchen (=) Benutzergruppen Vi Registrieren 
&) Profil O) Einloggen, um private Nachrichten zu lesen Login 


CFD with Schrodinger Flow, Clebsch Maps and Computer Code 


neues f A P : 
8 Thema j (Qyantworten Foren-Ubersicht -> Tipps zum Bauen und Werfen 





Vorheriges Thema anzeigen :: Nachstes Thema anzeigen | 





Mustafa Umut Sarac D Verfasst am: 24.12.2018, 16:17 Titel: CFD with Schrédinger Flow, Clebsch Maps and (CY Zitat ) 
Aussie-Round-100-Werfer Computer Code Cizias 


https://drive.google.com/file/d/14f80OmMNNDDCFDUacmv-FphgCRp8 U0Odl/view? 
usp=sharing 





Link is at above. Caltech thesis 2016. 
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Fluid Dynamics with 

Incompressible Schrodinger Flow 

Thesis by 

Albert Chern 

In Partial Fulfillment of the Requirements for the 
degree of 

Doctor of Philosophy 


This thesis introduces a new way of looking at incompressible fluid dynamics. Specifically, 
we formulate and simulate classical fluids using a 

C2-valued Schrédinger equation subject to an incompressibility constraint. 

We call such a fluid flow an incompressible Schrédinger flow (ISF). The 

approach is motivated by Madelung’s hydrodynamical form of quantum 

mechanics, and we show that it can simulate classical fluids with particular 

advantage in its simplicity and its ability of capturing thin vortex dynamics. The effective 
dynamics under an ISF is shown to be an Euler equation 

modified with a Landau-Lifshitz term. We show that the modifying term 

not only enhances the dynamics of vortex filaments, but also regularizes 

the potentially singular behavior of incompressible flows. 

Another contribution of this thesis is the elucidation of a general, geometric 

notion of Clebsch variables. A geometric Clebsch variable is useful for 

analyzing the dynamics of ISF, as well as representing vortical structures 

in a general flow field. We also develop an algorithm of approximating a 

“spherical” Clebsch map for an arbitrarily given flow field, which leads to 

a new tool for visualizing, analyzing, and processing the vortex structure 

in a fluid data 


http://www.bumerangclub.de/phpbb/viewtopic. php ?t=228 1 [04.04.2020 15:38:58] 


:: Thema anzeigen - CFD with Schrédinger Flow, Clebsch Maps and Computer Code 


SCHRODI NGER PAPER VIDEO IS HEREBELOW. 


https://youtu.be/heY2gfXSHBo 
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Abstract 

We describe a new approach for the purely Eulerian simulation of 

incompressible fluids. In it, the fluid state is represented by a 

C2-valued wave function evolving under the Schrédinger equation 

subject to incompressibility constraints. The underlying dynamical system is Hamiltonian 
and governed by the kinetic energy of 

the fluid together with an energy of Landau-Lifshitz type. The 

latter ensures that dynamics due to thin vortical structures, all 

important for visual simulation, are faithfully reproduced. This 

enables robust simulation of intricate phenomena such as vortical wakes and interacting 
vortex filaments, even on modestly 

sized grids. Our implementation uses a simple splitting method 

for time integration, employing the FFT for Schrédinger evolution as well as constraint 
projection. Using a standard penalty 

method we also allow arbitrary obstacles. The resulting algorithm 

is simple, unconditionally stable, and efficient. In particular it 

does not require any Lagrangian techniques for advection or to 

counteract the loss of vorticity. We demonstrate its use in a variety of scenarios, compare 
it with experiments, and evaluate it 

against benchmark tests. A full implementation is included in the 

ancillary materials. 


Keywords: discrete differential geometry, fluid simulation, 

Schrédinger operator 

Concepts: eMathematics of computing — Partial differential 

equations; eComputing methodologies — Physical simulation; eApplied computing — 


Physics; 
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Inside Fluids: Clebsch Maps for Visualization and Processing 
ALBERT CHERN, Caltech 


FELIX KNOPPEL, TU Berlin 
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PETER SCHRODER, Caltech 


Clebsch maps encode velocity felds through functions. These functions 
contain valuable information about the velocity field. For example, closed 
integral curves of the associated vorticity field are level lines of the vorticity 
Clebsch map. This makes Clebsch maps useful for visualization and uid 
dynamics analysis. Additionally they can be used in the context of simulations 
to enhance flows through the introduction of subgrid vorticity. In this 

paper we study spherical Clebsch maps, which are particularly attractive. 
Elucidating their geometric structure, we show that such maps can be found 
as minimizers of a non-linear Dirichlet energy. To illustrate our approach we 
use a number of benchmark problems and apply it to numerically given flow 
fields. 


Code and a video can be found in the ACM Digital Library. 


CODE WILL BELONG TO NEXT POST WITH HOW TO PDF. 


CCS Concepts: e Mathematics of computing — Partial di erential 

equations; e Computing methodologies — Physical simulation; « Applied computing — 
Physics; 

Additional Key Words and Phrases: Fluid dynamics, Clebsch maps, ow 

visualization, analysis, and enhancement 

ACM Reference format: 

Albert Chern, Felix Knéppel, Ulrich Pinkall, and Peter Schréder. 2017. Inside 

Fluids: Clebsch Maps for Visualization and Processing. ACM Trans. Graph. 

36, 4, Article 142 (July 2017), 11 pages. 

DOI: http://dx.doi.org/10.1145/3072959.307359[url 
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2 — Experimental facility and details 


The slotted aerofoil under investigation follows the design of Handley Page. This was achievable, 


thanks to the kind support of the HP foundation, which agreed on make the original model available to 
City University. A sketch of the model can be seen in figure 1. 
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Figure 1. Geometry of the HP 44F triple slotted aerofoil. 
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|né model comprises one major section and three smaller tront aerotfolls (main and 1, 2 and 3 
respectively in figure 1). Hence, three leading edge slots /, /, K are formed throughout the whole span 
of 500mm. The chord of the aerofoil is c=153.8 mm in length; where the chord c,, of the main aerofoil 
is 846mm (0.55 x) and the geometric characteristics of the slots can be found in table 1. 


Inlet Exit Inlet/Exit Exit location 
(x/c) (x/c) Ratio (xc) 


ee ee ee ee 0.016 


0.117 0.017 
0.013 11.3:1 


Table 1 — Geometric characteristics of the experimental model. 





The channel inlet dimensions are taken from the points were the slotted aerofoil deviates from the 
solid contour and the exit dimensions are aligned with the exit orientation (as shown in figure 1). 

The experiments were performed in the T-2 wind tunnel at City University London. The test section of 
the latter measures 1.12 m x 0.81 mx 1.78 m and the freestream turbulence intensity is <0.8%, which 
is deemed appropriate for the current experiment. The tunnel was operated at 20 m/s, 30m/s and 40 
m/s resulting in a Reynolds number Re, in the range of 200,000-400,000. 

In this study, we use x, y, z to indicate the streamwise, wall-normal and spanwise directions. Mean 
velocity along this axis is indicated by U, V, W, while fluctuating components are denoted as U’, V. W. 
In order to generate substantial flow recirculation over the suction side of the aerofoil, the model is 
installed at an angle of attack (AoA) of 22 degrees. Particle Image Velocimetry (PIV) is employed to 
capture velocity fields. The experimental setup with the aerofoil model, laser sheet and camera are 
shown in figure 2. 
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Figure 2. Schematic of experimental setup. AoA 22°. 
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The aerofoil was mounted horizontally in the centre of the test section and supported by Perspex 
plates to supress any 3D flow effects. To prevent deflection of the constituent aerofoils under load, 
small plastic clips were used to support them in the centre. The present aerofoil allows the study on 
the slots location effect through opening/closing individual sections. The examined cases are shown in 
figure 3 
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Figure 3. Studied configurations (a) solid (b) slot 1 open (c) slot 2 open (d) slot 3 open (e) triple or fully slotted. 


A Phantom M310 CMOS high-speed camera with a resolution of 1280x800 pixels”, equipped with a 
Nikon 100 mm lens was used for particle imaging. A Litron LDY300 series dual-pulsed laser was used 
to illuminate the particles. A periscopic laser beam delivery arm with a combination of optics was used 
to form the laser sheet and to direct it into the wind tunnel test section through the bottom wall, which 
offers optical access. A Laskin 9307-6 oil droplet generator was used to generate seeding particles 
(olive oil), which have a nominal diameter of approximately 1 um. A high-speed synchroniser (TSI 
610036) was used to trigger the camera and the laser. 

A 1000 frame set was acquired for each configuration to promote converging statistics. Each image 
pair was captured with a time interval between 5 us and 15 us depending on the flow velocity. 

Given the limitations in optics and camera availability, it was necessary to join two or more field of 
views (FOVs) to obtain the entire flow field around the region of interest. In addition, the camera had to 
be moved for each configuration, which resulted in slightly different resolved FOV for each case. 
These factors resulted in different unresolved regions, as it becomes apparent in subsequent figures. 
The FOVs used for the different configurations can be seen in figure 4. 
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If your concern is climate change and if you dont want use wood or plastics , you can grow 
fungus in anything in dark within days and it will be rock solid and very beatiful. 


There are lots of information , videos outside. 
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Arent they more beatiful than spalted maple , that spalted maple wood is a product of fungus 
also and very expensive , finding is very difficult. 


If you search for fungus furniture at google , you can find tons of information. I will post what 
kind of fungus you should use , what kind of environment and where to buy the bare fungus. 
They sell the fungus in bags , lightweight and cheap to post from us. I think you should find it at 
germany also . Let me search for more information. 
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https://youtu.be/_U6q6rGFhK8 


This video is called grow your own furniture with fungus 





I think interesting point , every fungus have a favourite wood chip for better growth. 
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Other thing is to need of strilisize the wood chips and you can search for your country videos to 
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Yes , you answered your question , you can grow your own boomerang out of fungus. There are 
known 100 000 fungus and unregistered couple of millions. 


For germany , you can contact with government or university forestery departments to learn 


which fungus is suitable for which wood. 
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Wohnort: Istanbul - Turkey Heeded to be protected woods. 


Yes , you need wood chips but not needed to be protected woods , non commercial value woods. 


Caution is needed , you need to sterilisize the wood chips and I dont know how. 
find wood chip source from unprotected , no value woods. 

contact with forestery department to select fungus FOR YOUR WOOD SPECIE. 
Learn the how to sterilise and where to buy the fungus. 

here you go. You can grow it in dark and heat, moisture is not important. 

Iam happy winfried , that catches your attention. 

within time , that material would be the new plastic. 
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by the way , additionally you can do two things. 


you can grow your fungus in the shape of your boomerang. 
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power machine use , sending your boomerang to other country with air freight or sea freight. 


this is complicated task. 
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There are two ways 

startch + fungus 

low quality wood chip + fungus 
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Think , one day will come and genetically modified fungus will build your yacht. 


This is big. 


they are cutting small country size forest at amazon every day. If starch would be necessary - I 
think at future will not - you can grow potato at cut forest land. 


In peru , there are thousands of different potatos and bringing them to amazon would be 
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I posted lots of ideas which I cant summarize. 


Coanda effect can work with them. For example GAUDI Casa Calvet Door Handle and its main philosophy on designing intelligent and highly complicated 
Aanieis : wings. 
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I have posted lots of stuff about them. 
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a) Streamlined airfoil 
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c) Bioinspired corrugated airfoil 
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Fig. 5 PIV measurement results at a 15.0-deg AOA; ensemble-averaged velocity field (left) and corresponding streamlines (right). 


profile was formed as the valleys were solidly filled with the small 
circulation bubbles). The rotation direction of the circulation bubbles 
in the valleys was found to be clockwise (flow moving from left to 
right) to accommodate the high-speed fluid streams outside the 
valleys. For the corrugated airfoil, the rapid transition of the 
boundary layer from laminar to turbulent due to the effect of the 
protruding corners as turbulators could also be seen clearly from the 
measured TKE distribution, in which the contour lines of the regions 
with higher turbulent kinetic energy were found to diverge rapidly 
after reaching the first protruding corner of the corrugate airfoil. The 
entrainment of high-speed fluid to near-wall regions by the unsteady 


http://www. bumerangclub.de/phpbb/viewtopic.php?t=2282[09. 12.2019 00:28:29] 


It should be noted that Vargas and Mittal [15] conducted a 
numerical study to investigate flow structures around a corrugated 
airfoil similar to that used in the present study, but at a lower 
Reynolds number level of Re = 10,000. Despite the difference in 
Reynolds number of the two studies, the measurement results of the 
present study were found to agree well with the numerical simulation 
of Vargas and Mittal in revealing the global pattern of the flowfield 
around the corrugated airfoil and the small vortex structures in the 
valleys of the corrugated cross section. 

Compared with those of the streamlined GA (W)-1 airfoil and 
flat plate, the energetic turbulent boundary layer over the upper 
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regions. 
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surface of the corrugated airfoil would be much more capable of 
advancing against an adverse pressure gradient, suppressing flow 


2074 HU AND TAMAI 


separation [19,20]. Therefore, flow streams would be able to attach 
to the envelope profile of the corrugated airfoil faithfully even at 
much larger angles of attack (up to 12.0 deg), whereas the 
large-scale flow separation and airfoil stall had already been found 
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b) Instantaneous vorticity distribution 
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to take place for the flat plate and the streamlined GA (W)-1 
airfoil. 

As shown in Fig. 9, although the separated laminar boundary layer 
was found still to transition to turbulence rapidly by generating 
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d) Streamlines of the ensemble-averaged flowfield 
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e) Normalized turbulent kinetic energy distribution 
Fig. 6 Around the nose of the GA (W)-1 airfoil at AOA = 10.0 deg. 
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d) Streamlines of the ensemble-averaged flowfield 
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e) Normalized turbulent kinetic energy distribution 
Fig. 7 Around the nose of the flat plate at AOA = 10.0 deg. 
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unsteady Kelvin—Helmohtz vortex structures in the flowfield when 
the angle of attack increases to 15.0 deg, the shedding path of the 
unsteady vortex structures was found to be relatively far from the 
surface of the corrugated airfoil. The unsteady vortex structures 
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could no longer be trapped in the valleys of the corrugation. The 
ensemble-averaged velocity field and the corresponding streamlines 
also show clearly that the high-speed flow streams permanently 
separate from the upper surface of the airfoil. Although small 
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e) Normalized turbulent kinetic energy distribution e) Normalized turbulent kinetic energy distribution 
Fig. 8 Around the nose of the corrugated airfoil at AOA = 10.0 deg. Fig. 9 Around the nose of the corrugated airfoil at AOA = 15.0 deg. 
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Fig. 3. PIV measurement results at 5.0-deg AOA; ensemble-averaged velocity field (left) and corresponding streamlines (right). 


edge were found to be much stronger, which results in a much higher 
turbulent kinetic energy level compared with that of the streamlined 
GA(W)-1 airfoil. As shown in Fig. 3, due to the sharp leading edge of 
the flat plate, incoming fluid streams would separate from the upper 
surface of the flat plate right from the shape leading edge. The 
separated fluid streams could reattach to the upper surface of the plate 
to form a circulation bubble on the upper surface of the flat plate 
when the advance pressure gradient on the upper surface of the flat 
plate is rather mild at relatively small angles of attack. However, 
when the angle of attack is relatively large (AOA > 8.0) and the 
adverse pressure gradient over the upper surface of the flat plate 
becomes more significant, the separated fluid streams would no 
longer be able to reattach to the upper surface of the flat plate. The 
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circulation bubble near the leading edge would then burst to cause 
airfoil stall, as shown in Fig. 4. 

Flow around the leading edge of the corrugated airfoil is much 
more involved than those of the flat plate and the GA (W)-1 airfoil. 
As visualized in the PIV measurement results given in Fig. 8, due to 
the sharp leading edge, incoming fluid streams were found to 
separate from the corrugated airfoil right from the sharp leading edge 
to form a laminar shear layer at first. Then the separated laminar 
boundary layer was found to transition to turbulent rapidly as it 
approached the first protruding corner of the corrugated airfoil. 
Unsteady vortices were found to shed periodically from the 
protruding corners of the corrugated cross section; that is, the 
protruding corners of the corrugated airfoil seem to act as turbulators 
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Fig. 4 PIV measurement results at a 10.0-deg AOA; ensemble-averaged velocity field (left) and corresponding streamlines (right). 


to generate unsteady vortex structures that promote the transition of 
the separated boundary layer from laminar to turbulent. For the 
streamlined GA (W)-| airfoil and flat plate at the same angle of attack 
of 10 deg, the turbulent transition and the generation of the unsteady 
vortex structures were found to take place in the regions relatively far 
away from the surfaces of the airfoils, as revealed in the measurement 
results given in Figs. 6 and 7. For the corrugated airfoil, the turbulent 
transition and the generation of the unsteady vortex structures were 
found to take place in the region quite close to the protruding corners 
of the corrugated airfoil. The unsteady vortex structures were found 
to be trapped in the valleys of the corrugated cross section, which 
would dynamically interact with the high-speed flow streams outside 
the valleys. Because of the interaction between the unsteady vortex 
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structures and outside high-speed fluid streams, high-speed fluid was 
found to be pumped from outside to near-wall regions (the pumping 
effect of the unsteady vortex structures to move high-speed fluid 
from outside to near-wall regions can be seen clearly from the 
animations of the time sequence of instantaneous PIV measure- 
ments). The pumping of high-speed fluid to near-wall regions 
provided sufficient kinetic energy for the boundary layer to 
overcome the adverse pressure gradient to suppress large-scale flow 
separation and airfoil stall. The mean velocity vectors and 
corresponding streamlines revealed clearly that small circulation 
bubbles would be formed in the valleys of the corrugated airfoil. 
High-speed fluid streams outside the valleys would flow smoothly 
along the envelope profile of the corrugated cross section (i.e., the 
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I am defending to design a complete free standing ferrofluid liquid boomerang. 
This can happen in two ways. 


First , we should design a core which will produce electric field in the shape of a boomerang and electric field would hold a substantial amount of liquid in itself . 


A Id datum: 
ig-cooaia. an Second , we will design a central unit which will not be placed inside of liquid but it would be at the outside of boomerang for example it will be at the corner and emit a electric field which will confine the liquid. 


Beitrage: 307 


Wohnort: Istanbul - Turkey By the way , there would be two problem would be needed to match 


Core or central unit magnetic field and magnetic field inside of ferrofluid. 

If we can think further , magnetic field can produce more than single boomerangs and these liquid boomerangs can change every parameter and they can adapt to environment. 
For example, we can change the rotating center of boomerang , change elongate or shorten , widen or narrower , change the airfoil shapes etc. 

We can sense every flow at the surface and digitally, analog or natural change everything. 

This can be done with biot savart equations. 

This is prepost and I will post here more with papers. 

No suprise , this is subject of tokamak and stellalators of fusion reactor technology. 

Magnetic field can be engineered to rotate and boomerang becomes self propelled. 


Mustafa Umut Sarac 
Istanbul 


Nach oben SH pm) CGimw) 


Mustafa Umut Sarac Diverfasst am: 08.07.2019, 19:21 Titel: 
Aussie-Round-100-Werfer 


Let me put few pictures again to visualise the ideas. 


First, Antonio Gaudi, Casa Calvet Handle Picture : Look at the cavities 


Anmeldungsdatum: 
19.09.2018 

Beitrage: 307 

Wohnort: Istanbul - Turkey 





http://www.bumerangclub.de/phpbb/viewtopic.php?t=23 1 1 [04.04.2020 16:36:44] 


:: Thema anzeigen - Complete Liquid Boomerang with Fusion Reactor Physics 





Second Picture , Human Lifting Kite, Look at the Cavities 
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Third and Fourth images are extreme powerful, magnetohydrodynamic fusion reactor selanoid plasma cavity traps 
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1957 


1. Introduction. The theory of two-dimensional steady flows with 

free streamlines has been studied intensively for over a century and 

a thorough knowledge has been obtained both of methods for solving 
special problems in closed form and of techniques for establishing the 
existence of solutions for more general models. In contrast, the principal 
investigations concerning three-dimensional free surface flow 

have only appeared during the past decade and progress in this 
direction has been confined almost entirely to problems possessing 

axial symmetry. Even in the case of axial symmetry, most of the discussions 
have centered about existence theorems [2] or qualitative 

properties of the flow [3; 4], and very little has been learned about 
explicit treatment of the specific models which arise in engineering 
applications. We shall describe in the present article a systematic 
procedure for the numerical solution of the free boundary problem 

which was developed in an effort to fill this gap. 

The chief significance of the method which we shall outline lies in 

the wide variety of free boundary problems to which it applies. However, 
for the sake of clear, concise presentation we prefer to restrict 

our attention to one quite special, albeit important, example, with 

the belief that in this manner we illustrate the basic ideas better and 

still indicate their full scope. Thus we wish to place as much emphasis 
on the general approach to be described as we give to the particular 
numerical results mentioned, some of which might even be obtained 
more simply by a slightly different attack [I]. 
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We shall study in detail the axially symmetric Riabouchinsky flow 
past a circular disk 
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Three-dimensional analysis of tokamaks 

and stellarators 

Paul R. Garabedian* 

Courant Institute, New York University, 251 Mercer Street, New York, NY 10012 
Contributed by Paul R. Garabedian, July 8, 2008 (sent for review May 9, 2008) 
The NSTAB equilibrium and stability code and the TRAN Monte 

Carlo transport code furnish a simple but effective numerical 

simulation of essential features of present tokamak and stellarator 
experiments. When the mesh size is comparable to the island 

width, an accurate radial difference scheme in conservation form 

captures magnetic islands successfully despite a nested surface 
hypothesis imposed by the mathematics. Three-dimensional asymmetries 
in bifurcated numerical solutions of the axially symmetric 

tokamak problem are relevant to the observation of unstable 

neoclassical tearing modes and edge localized modes in experiments. 
Islands in compact stellarators with quasiaxial symmetry 

are easier to control, so these configurations will become good 

candidates for magnetic fusion if difficulties with safety and 

stability are encountered in the International Thermonuclear Experimental 
Reactor (ITER) project. 

magnetic fusion numerical methods plasma physics 
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Technology 


Fluidic systems are being used in increasing numbers to control manufacturing operations and for a wide range of sensing, logic, amplification, and control functions. 

These applications take advantage of a fluidic system's ability to function solely by employing the fluid dynamic phenomena associated with a flowing stream of gas or liquid. Fluidic systems can be designed to operate with neither 
moving parts nor electrical components, although many designs incorporate these more conventional parts. NASA has investigated fluidic systems ranging from aircraft autopilots and rocket control systems to a fluidic clothes 
washer for zero-gravity operation. Most fluidic systems in use 

today' however' are for monitoring and controlling industrial processes and operations and for environmental control of large buildings. Interesting medical applications have been studied and commercial medical equipment 
employing a fluidic system has appeared on the market. 

This book describes how specialized requirements of NASA and others have influenced the evolution of fluidic systems from a laboratory curiosity known as a fluid amplifier in 1959 to operational systems employing hundreds of 
fluidic devices and fluidic integrated circuits. In addition to describing the contributions sponsored by the various NASA Centers, this book points out that a dynamic and growing fluidics industry has sprung up which is now 
independent of government sponsorship, although the industry continues to 

support NASA, DOD, and AEC fluidics requirements. This book also offers suggestions on how to apply fluidics to new uses and how fums not presently familiar with this growing new technology may evaluate its worth and start to 
exploit its many advantages. As they do, new uses will be added to the current long list of weighing, measuring, counting, temperature sensing, and control functions already in being. This publication is one of a series sponsored 
by the NASA Technology Utilization Office to help industry benefit from research and development in the aerospace field. It is part of a program to identify, collect, organize, and disseminate aerospace developments that may have 
value for industry, education, and Federal, State and local Government agencies. References and a bibliography are provided to aid those who wish to obtain further information on specific topics for potential applications. 

Director 

Technology Utilization Office 
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These devices are generally adaptations of existing 
pneumomechanical devices—for example, a fluidic 
signal may be used to position a spool valve in a 
power circuit. Other typical applications would be 
the control of a valve with a diaphragm, piston, or a 
geared gas turbine actuator. 


FLUIDIC SENSORS 


The sensing of system variables is fundamental to 
all contro] functions. The output of a sensor is a 
function of a system variable such as temperature, 
position, angular rate, or acceleration. Whether a 
device is called a sensor, an interface element, or a 
transducer is often a matter of opinion or definition. 
For example, many of the M-F transducers discussed 
previously could be called sensors because they sense 
the physical position of an object and provide an 
output which is a function of the sensed position. 

The following devices are representative of the 
sensors that have been reported in the current 
literature and those that are novel in terms of fluidic 
principles. 


High Impedance Pressure Sensor 


Pressure signals are normally sensed directly by 
fluidic circuits. However, in some situations the fluid 
producing the control input data may be toxic, 


OUTPUTS 


LW 
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corrosive, dirty, or hot so that it may not be desirable 
to have the fluid enter the fluidic circuit. This is 
especially true where continued exposure to external 
contamination could render a system inoperative or 
where human exposure to a toxic exhaust gas could 
be harmful. The high impedance pressure sensor 
provides a means by which pressure levels can be 
detected without flowing the sensed media into the 
sensor. 

The high impedance pressure sensor (fig. 72) is 
essentially a bistable wall attachment amplifier with a 
bypass channel from the supply to one control port. 
This control port is designated as the control input 
and the opposite control port is then designated as 
the bias input. When the supply fluid is turned on, 
some fluid is bypassed in the control input channel 
where it impinges on the far wall causing the stream 
to split as shown in figure 72a. A relatively small 
portion of the stream is entrained by the power jet in 
the interaction region and the remaining portion is 
discharged through the control channel. A bias input 
is adjusted to cause the power jet to attach initially to 
the opposite or right wall. When the control input is 
restricted by either a physical blockage or a control 
signal of the proper magnitude, the power jet will 
switch to the left output port (fig. 72b). A variable 
bias resistor is used to adjust the sensitivity of the 
sensor and, consequently, the control pressure level at 
which the supply stream switches. 
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FIGURE 72.—High impedance pressure sensor (ref. 18). (a) No control signal; (b) control signal. 
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You must think everything together. 


Feat ae I am thinking to build a boomerang with shape shifting ferrofluid where this liquid which will cover the whole electric wires , sensitive to flow and flow generated electric and this liquid will shape free form cavities where they will 
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Fagus : make computations and change the flow field. 
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[color=green]Anything is flexible and mechanically useful , it goes 
under classsification of Compliant Mechanics. 





ii icldunibedsena Flexible or Flapping or Shape Morphing or Complete Flat or Stepped 
ee Airfoil of Boomerangs are told and opened to discussion by me. 
Wenn Istanbul - Turkey 

Now , As Joseph Beuys concept , lets go to these flowers , collect 


pollens and transform them in to higher form like honey. 
I am thinking a flexible boomerang 
which would be cut with laser from flat sheet of material. 


These cuts would give the flat piece of material its flexibility and 
Boomerang airfoil and [size=18]channels will be shape morphing 
and 

better aerodynamic characteristics 

when boomerang stalls or 

heighten its position in the sky. 


CHANNELS ARE DESCRIBED AT MY OTHER POSTS. COMPLIANT 
MECHANISMS AND CUT CHANNELS AND REEDS CAN BE 
ORCHESTRATED TO A NEED. 

LETS REPEAT ABOVE AND DISCUSS 

These cuts would give the flat piece of material its flexibility and 
INSECT WINGS OR BIRD WINGS ARE FLEXIBLE AND THIS MAKES 


THEM TO ADAPT TO HIGHER LOADS , AND GIVES MORE FREEDOM 
TO ADAPT TO FLOW FIELD. IF WE CAN CONTROL FLEXIBILITY OF 
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BOOMERANG WINGS , IT CAN FLAP , CHANGE THE AIRFOIL 
PROFILE , CUTS ON THE WINGS CAN BE USED TO MANAGE THE 
FLOW FIELD IN THE BOOMERANG STRUCTURE AND FLEXIBLE CUTS 
CAN BE ENGINEERED TO ANSWER SPECIFIC AERODYNAMIC NEEDS 
WITH PROGRAMMED TO FLEX , OPEN, CLOSE , DEFLECT , TWIST , 
LOWERING THE PROFILE , HEIGHTEN THE PROFILE ETC. 


shape morphing and 

Better aerodynamic characteristics 
when boomerang stalls or 
heigthen its position in the sky. 


THINK A FLAT PANEL S SCHLAFT WING AIRFOIL PROFILE. 

WHEN THIS BOOMERANG STARTS TO STALL , STALL SPEED 
INCREASE THE PRESSURE OF THE BOTTOM AND IF WE SUCCEED 
TO CUT INTELLIGENT CUTTING LINES TO THE WING , THEY 
BECOME DEFLECTED AND MAKE THE PANEL AIRFOIL PROFILE 
HIGHER AND INCREASE THE LIFTING OF THE WING. 


This is very precise and fragile engineering but I leave it to your 
fantasy. 

BELOW POSTS GRAPHIC IS THE MAJOR COMPLIANT MECHANISM 
LIBRARY LIST OF THE FLEXIBLE MECHANISMS AND THEIR 
FREEDOM. 


YOU CAN SELECT FEW AND ADAPT TO YOUR DESIGN OR FIND THE 
SOFTWARE AND DESIGN AND OPTIMIZE THE KINEMATICS AND 
DYNAMICS. [/size] 


SOFTWARE DESCRIBED IN BELOW BOOKS. 
| AM GOING TO PUT A MAJ OR BOOKS TO THE BELOW POST. 


Mustafa Umut Sarac 
Istanbul[/color] 
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If we can manage the flexibility of wing just like an insect and control the wing with self control or 
muscles , our boomerang would fly different from the all man made aircrafts. 


I will post here what can insect do and what humans or birds can not do. 
Anmeldungsdatum: 
19.09.2018 stay tuned. 
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I want to get an opinion. Does decked counter rotating boomerang blades or bottom blade 
could be cancel out a important portion of top blades turbulence ? 


Mustafa Umut Sarac 
Istanbul 
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Short story , laser cut foil been adhesived to the 
underside of the boomerang and cuts works as vortex 
makers and they work like the wind turbine with 


Anmeldungsdatum: thermals and increase the spin rate and make higher 
19.09.2018 . 
Beitrage: 240 and longer the boomerang flight 


Wohnort: Istanbul - Turkey 


Peregrine Falcon uses vortexes been created at back of the 
wing ,back of the body and end edges of the feathers. 


By this vortex flow , falcons dive with speed of 180 kmph 
and hunt their preys constantly changing position. This was 
the fastest and most precise acrobatics at animal world. 


And thermals are an air flow vertically climbs in the field. 


I use adhesived plastic foil and cut openings to that foil with 
a laser engraving unit. 


Than remove the unwanted cut pieces and make the foil 
skeleton . 


Cuts are triangular and easy the drag when during flight. 
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f is foil and is ,bare boomerang area. 


we adhesive the cut foil skeleton 


- at the near back side of the bottom of airfoil. 

we direct the bare triangle to the coming wind which 
increase the efficiency of the thermal hitting from the 
bottom ,makes thermal spin the boomerang with added 
force 


and these cut foil makes boomerang more unstable and 


open to do more movements at air 


Mustafa Umut Sarac 
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Deep learning is a neural networks training technology or a like. 
You can build a neuralk networks program in your computer , feed it with 50000 different automobiles shapes and when training is over , you can show your automobile to the network and it optimzes your design in to highly artistic one. 


Physical neural networks is a analog computer , you can print with 3d printer and it works as above . 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 307 It is a filter which many filters makes a deep learning neural networks and it does not need electronics or electricity but worlks when sees at the daylight image. 
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I will post the paper names and their links at below. 
best, 

mustafa umut sarac 

istanbul 
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Geodesic Convolutional Shape Optimization 

Pierre Baque * 1 Edoardo Remelli * 1 Franc, ois Fleuret 2 1 Pascal Fua 1 

Abstract 

Aerodynamic shape optimization has many industrial applications. Existing methods, however, are so computationally demanding that typical engineering practices are to either simply try a limited 

eenmennareetiting number of hand-designed shapes or restrict oneself to shapes that can be parameterized using only few degrees of freedom. 

19.09.2018 In this work, we introduce a new way to optimize complex shapes fast and accurately. To this end, we train Geodesic Convolutional Neural Networks to emulate a fluidynamics simulator. The key to making this approach practical is remeshing the original shape using a poly-cube map, 

Beitrage: 307 which makes it possible to perform the computations on GPUs instead of CPUs. The neural net is then used to formulate an objective function 

Wohnort: Istanbul - Turkey that is differentiable with respect to the shape parameters, which can then be optimized using a gradient-based technique. This outperforms stateof-the-art methods by 5 to 20% for standard problems and, even more importantly, our approach applies to cases that previous methods cannot handle. 





aeroarXi 





802.04016v1 [cs.CE] 12 Feb 2018 


Nach oben (Brom) Siem) Sema) Caw) 


t i 


Mustafa Umut Sarac Dverfasst am: 19.09.2018, 20:46 Titel: 23 Zitat 
‘Aussie-Round-100-Werfer 








Cite as: X. Lin et al., Science 

10.1126/ science.aat8084 (2018). 

REPORTS. 

First release: 26 July 2018 www.sciencemag.org (Page numbers not final at time of first release) 
Anmeldungsdatum: 
tee coe eau All-optical machine learning using diffractive deep neural 


Beitrage: 307 networks 
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Deep learning is one of the fastest-growing machine learning 

methods (1), and it uses multi-layered artificial neural networks implemented in a computer to digitally learn data representation and abstraction, and perform advanced tasks, 
comparable to or even superior than the performance of human experts. Recent examples where deep learning has made 
major advances in machine learning include medical image 

analysis (2), speech recognition (3), language translation (4), 

image classification (5), among others (1, 6). Beyond some of 

these mainstream applications, deep learning methods are 

also being used for solving inverse imaging problems (7713). 

We introduce an all-optical deep learning framework, 

where the neural network is physically formed by multiple 

layers of diffractive surfaces that work in collaboration to optically perform an arbitrary function that the network can 
statistically learn. While the inference/prediction of the physical network is all-optical, the learning part that leads to its 
design is done through a computer. We term this framework 

as Diffractive Deep Neural Network (D2NN) and demonstrate 

its inference capabilities through both simulations and experiments. Our D2NN can be physically created by using several 
transmissive and/or reflective layers (14), where each point 

on a given layer either transmits or reflects the incoming 

wave, representing an artificial neuron that is connected to 

other neurons of the following layers through optical diffraction (Fig. 1A). Following Huygens? Principle, our terminology 
is based on each point on a given layer acting as a secondary 

source of a wave, the amplitude and phase of which are determined by the product of the input wave and the complexvalued transmission or reflection coefficient at that point; see 
(14) for an analysis of the waves within a D2NN. Therefore, 

an artificial neuron in a D2NN is connected to other neurons 

of the following layer through a secondary wave that is modulated in amplitude and phase by both the input interference 
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pattern created by the earlier layers and the local transmission/reflection coefficient at that point. As an analogy to 

standard deep neural networks (Fig. 1D), one can consider 

the transmission/reflection coefficient of each point/neuron 

as a multiplicative ?bias? term, which is a learnable network 

parameter that is iteratively adjusted during the training process of the diffractive network, using an error back-propagation method. After this numerical training phase, the D2NN 
design is fixed and the transmission/reflection coefficients of 

the neurons of all the layers are determined. This D2NN design, once physically fabricated using e.g., 3D-printing, lithography, etc., can then perform, at the speed of light, the 
specific task that it is trained for, using only optical diffraction and passive optical components/layers that do not need 

power, creating an efficient and fast way of implementing 

machine learning tasks. 

In general, phase and amplitude of each neuron can be a 

learnable parameter, providing a complex-valued modulation 

at each layer, which improves the inference performance of 

the diffractive network (fig. S1) (14). For coherent transmissive networks with phase-only modulation, each layer can be 

approximated as a thin optical element (Fig. 1). Through deep 

learning, the phase values of the neurons of each layer of the 

diffractive network are iteratively adjusted (trained) to 

All-optical machine learning using diffractive deep neural 

networks 

Xing Lin1,2,3*, Yair Rivenson1,2,3*, Nezih T. Yardimci1,3, Muhammed Veli1,2,3, Yi Luo1,2,3, Mona Jarrahi1,3, Aydogan Ozcan1,2,3,4? 

1Electrical and Computer Engineering Department, University of California, Los Angeles, CA, 90095, USA. 2Bioengineering Department, University of California, Los Angeles, 
CA, 90095, USA. 3California NanoSystems Institute (CNSI), University of California, Los Angeles, CA, 90095, USA. 4Department of Surgery, David Geffen School of 
Medicine, University of California, Los Angeles, CA, 90095, USA. 

*These authors contributed equally to this work. 

?Corresponding author. Email: ozcan@ucla.edu 
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This 3D-printed AI construct analyzes by bending light 
Devin Coldewey@techcrunch / 2 months ago 


Machine learning is everywhere these days, but it?s usually more or less invisible: it sits in the background, optimizing audio or picking out faces in images. But this new system is not only visible, but physical: it performs AI-type analysis not by crunching numbers, but by bending light. It?s weird and unique, but counter- 


intuitively, it?s an excellent demonstration of how deceptively simple these ?artificial intelligence? systems are. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 307 Machine learning systems, which we frequently refer to as a form of artificial intelligence, at their heart are just a series of calculations made on a set of data, each building on the last or feeding back into a loop. The calculations themselves aren?t particularly complex ? though they aren?t the kind of math you?d want to do with 


Wohnort: Istanbul - Turkey 3 ben and paper. Ultimately all that simple math produces a probability that the data going in is a match for various patterns it has ?learned? to recognize. 


The thing is, though, that once these ?layers? have been ?trained? and the math finalized, in many ways it?s performing the same calculations over and over again. Usually that just means it can be optimized and won?t take up that much space or CPU power. But researchers from UCLA show that it can literally be solidified, the 
layers themselves actual 3D-printed layers of transparent material, imprinted with complex diffraction patterns that do to light going through them what the math would have done to numbers. 


If that?s a bit much to wrap your head around, think of a mechanical calculator. Nowadays it?s all done digitally in computer logic, but back in the day calculators used actual mechanical pieces moving around ? something adding up to 10 would literally cause some piece to move to a new position. In a way this ?diffractive deep 
neural network? is a lot like that: it uses and manipulates physical representations of numbers rather than electronic ones. 


As the researchers put it: 
Each point on a given layer either transmits or reflects an incoming wave, which represents an artificial neuron that is connected to other neurons of the following layers through optical diffraction. By altering the phase and amplitude, each ?neuron? is tunable. 
?0ur all-optical deep learning framework can perform, at the speed of light, various complex functions that computer-based neural networks can implement,? write the researchers in the paper describing their system, published today in Science. 


To demonstrate it they trained a deep learning model to recognize handwritten numerals. Once it was final, they took the layers of matrix math and converted it into a series of optical transformations. For example, a layer might add values together by refocusing the light from both onto a single area of the next layer ? the real 
calculations are much more complex, but hopefully you get the idea. 


By arranging millions of these tiny transformations on the printed plates, the light that enters one end comes out the other structured in such a way that the system can tell whether it?s a 1, 2, 3 and so on with better than 90 percent accuracy. 


What use is that, you ask? Well, none in its current form. But neural networks are extremely flexible tools, and it would be perfectly possible to have a system recognize letters instead of numbers, making an optical character recognition system work totally in hardware with almost no power or calculation required. And why not 
basic face or figure recognition, no CPU necessary? How useful would that be to have in your camera? 


The real limitations here are manufacturing ones: it?s difficult to create the diffractive plates with the level of precision required to perform some of the more demanding processing. After all, if you need to calculate something to the seventh decimal place, but the printed version is only accurate to the third, you?re going to run 
into trouble. 


This is only a proof of concept ? there?s no dire need for giant number-recognition machines ? but it?s a fascinating one. The idea could prove to be influential in camera and machine learning technology ? structuring light and data in the physical world rather than the digital one. It may feel like it?s going backwards, but 
perhaps the pendulum is simply swinging back the other direction. 
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https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20020051082.pdf 


Prediction of aerodynamic coefficients using Neural Networks for Sparse Data 
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Experimental Study and Neural Network Modeling of 

Aerodynamic Characteristics of Canard Aircraft at 

High Angles of Attack 

Dmitry Ignatyev * and Alexander Khrabrov 

Central Aerohydrodynamic Institute, 140180 Zhukovsky, Moscow Region, Russia; khrabrov@tsagi.ru 
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Wohnort: Istanbul - Turkey abstract: Flow over an aircraft at high angles of attack is characterized by a combination of separated 


and vortical flows that interact with each other and with the airframe. As a result, there is a set of 
phenomena negatively affecting the aircraft?s performance, stability and control, namely, degradation 
of lifting force, nonlinear variation of pitching moment, positive damping, etc. Wind tunnel study of 
aerodynamic characteristics of a prospective transonic aircraft, which is in a canard configuration, 

is discussed in the paper. A three-stage experimental campaign was undertaken. In the first stage, 
a steady aerodynamic experiment was conducted. The influence of a reduced oscillation frequency 
and angle of attack on unsteady aerodynamic characteristics was studied in the second stage. In the 
third stage, forced large-amplitude oscillation tests were carried out for the detailed investigation of 
the unsteady aerodynamics in the extended flight envelope. The experimental results demonstrate 
the strongly nonlinear behavior of the aerodynamic characteristics because of canard vortex effects 
on the wing. The obtained data are used to design and test mathematical models of unsteady 
aerodynamics via different popular approaches, namely the Neural Network (NN) technique and the 
phenomenological state space modeling technique. Different NN architectures, namely feed-forward 
and recurrent, are considered and compared. Thorough analysis of the performance of the models 
revealed that the Recurrent Neural Network (RNN) is a universal approximation tool for modeling 

of dynamic processes with high generalization abilities 
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from above paper , explains how neural networks used to study nonlinearity and how that neural network works : 


NN Architectures 
fanned Hetiitn’ The FFNN, which scheme is given in Figure 15a, can be considered as a directed graph with neurons placed in it nodes. The neurons of the first layer do not implement nonlinear mapping but distribute input signals between neurons of the first hidden layer. Neuron of the hidden layer is an 
SHEET E eae elementary calculating unit. A set of signals , 1... j Sj n = from the input layer are fed into the neuron of the hidden layer. Coefficients wik correspond to the signal transmit connections and are the weight factor while summing the input signals. Neuron bias kb is added to the weighted sum of the 


Beitrage: 307 input signals, and the resulting sum is mapped through nonlinear activation function kf . Mapped signal @k goes forward to the next-layer neurons, which forwards to next layer. final layer is the result. 
Wohnort: Istanbul - Turkey 
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Mustafa Umut Sarac 1 Verfasst am: 03.05.2019, 00:04 ‘Titel: During Flight Shape Shifting Boomerang like F15 
Aussie-Round-100-Werfer Aircraft 


American F1i5 Aircrafts shifts their wing angles during flight. 
If it want to increase speed , wing angles decreases and moves closer to body. 
If pilot want to go distance , reverse happens. 


Anmeldungsdatum: This can be done to boomerangs. 
19.09.2018 
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I noticed this morning , boomerang right and left wings rotates together but each wing 
dives in to air from different sides. I think we all know that phenomenon. 


But after thinking more , I found that each wing dives in to other wings wake also. 


Anmeldungsdatum: 


setececceo And each wing does not do this in a ordinary basic fashion because wings move forward in 
tr > 


Wohnort: Istanbul - Turkey 4 flight path and wings dives in to not center of the wake but corner of the wake. 


If we can move the wake corner far from the incoming diving second wing , we can 
improve the design. 


I think there might be lots of research to control the wake and its shape. 


As far as I know there are two wakes at ship design , first near wake and second far wake 
, first called near field wake and other far field wake. 


There are lots of ship , yacht , racing boat , propeller , wake research but I did not 
encounter with aerodynamics 


I will post my findings. 
Thank you. 


Mustafa Umut Sarac 


Istanbul 
Nach oben Simm Comew) 
Mustafa Umut Sarac Di Verfasst am: 12.11.2019, 08:36 Titel: 


Ranglisten-Ass 


After thinking my previous posts, and without deeply researched, I thought nasa helical 
propeller or us army helical propeller might be designed with that purpose. 





But for a submarine or turboprop propeller , you cant make each propeller different. 


Because they are designed to keep a straight route. 
Anmeldungsdatum: 


19.09.2018 
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Mustafa Umut Sarac 
Ranglisten-Ass 


Anmeldungsdatum: 
19.09.2018 

Beitrage: 240 

Wohnort: Istanbul - Turkey 


Nach oben 


Our boomerangs are different. No boomerang designedfor straight path but a curved path. 


Thats why each wing can be different. 
We have two wings and one wing can have a twist on his axis , lets say helical. 


Mustafa Umut Sarac 
Istanbul 


www) 
D Verfasst am: 18.11.2019, 10:24 Titel: 


Let me clarify what I thought. 


Please look in to submarine and NASA helical propeller posts. These posts attracted less 
people but they are ultimately important and they are created with best minds. 


They are helical propellers either for sea or air. 


Why , I think each propeller blade - if you take one of the blade as example- continuosy 
diving in to next blades wake and the others blades wakes. 


I think it starts to dive in to next blades near field wake and than the next ones and than 
the next ones. 


This action disturbs the laminar flow and everything goes in the chaos. 

Chaos at a proppeller means 

flow seperation and turbulence , less lift , more drag and MORE NOISE. 

more noise is bad for submarine and military propeller jet or passenger gas turbine. 


I think first two helical propeller tries to send the outgoing flow far from the next blade 
and others. 


Helical blade can have more drag but less turbulence , noise and flow seperation and this 
can be finally better for propeller or BOOMERANG WING. 


Mustafa Umut Sarac 
Istanbul 
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Mustafa Umut Sarac D Verfasst am: 14.04.2019, 08:49 Titel: Electric field sensitive topological fluid, LIVING (CY Zitat ) 
Aussie-Round-100-Werfer Boomerang CE Zit) 


Boomerang vibrates with rotation and fluid flow. 


Piezoelectric cable produces electric field when it vibrates. 





Anmeldungsdatum: And an liquid which suspends iron particles in itself with homogene nature changes it 
12.02.2018 shape violently to a sensivity of electrical fields. 
Beitrage: 307 
Wohnort: Istanbul - Turkey 
If we make a boomerang which encapsulates that liquid in its body and an piezoelectrical 


cable can be put inside longevetity of this fluid and if the cable was uninsulated , here goes 


when you throw the boomerang , boomerang hits the wind and wind angle resonates the 
cable , than cable generates electrical field and the shape and density nature of the 
electric field sensitive liquid been changes. 


now more than that 

if we make a small digital or analog circuit which can be programmed to the impulse 
response and if the impulse response manages the cable electrical field , than if we make 
modal analysis of the boomerang and the cable and the liquid , we can control the very 
nature of the boomerang. 


I will add some pictures of that liquid to next post. 


Ps. I found many liquids changes nature with intense electric field , ideal liquid might be 
liquid crystals also. 


I found above idea at 1995 and since than selection of liquids had had been increased. I 
suggest you to google and I will try to post also. 


Liquid crystal and electrical surfaces and vibrations effect the Ic and effected by Ic and 
outer world. 


this can be a programmable computer - read alan turing - and this is my first post on this 
subject since 1995. 
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19.09.2018 
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Wohnort: Istanbul - Turkey 





Mustafa Umut Sarac 
istanbul 


(B Prot) SF pm) Email) CO www) 


D Verfasst am: 30.04.2019, 07:04 Titel: 





ferrofluids 


http://www.bumerangclub.de/phpbb/viewtopic. php ?t=2296[04.04.2020 16:47:50] 





:: Thema anzeigen - Electric field sensitive topological fluid, L1'VING Boomerang 


Nach oben (www) 


I l 


Mustafa Umut Sarac Di Verfasst am: 30.04.2019, 07:13 Titel: 


Aussie-Round-100-Werfer 


Ferrofluid can be inserted in to boomerang where boomerang made from frp with two 
halves and surfaces of internal of boomerang can be inkjet printed with intelligent circuit 
and we install a battery cell also. 


nent _ gyro , force sensor and piezo surfaces and a dsp chip and simulation of electric field , all 
nmeldungsaatum: i ‘ t : r 

these fashions can be used to change center of gravity , rotation , turbulence , vibration 
19.09.2018 


Beitrage: 307 and what not. 
Wohnort: Istanbul - Turkey 
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Mustafa Umut Sarac DVerfasst am: 15.08.2019, 16:55 Titel: Falco Peregrinus, Vortice Aerobatics for Boomerang 
Ranglisten-Ass 


pI think the short lesson from below paper , vortex on wing might be created at the back of the wing airfoil. 
Peregrine Falcon dives at 180 kmph and it makes extreme aerobatics with the help of vortexes of wing , feathers and tail. 


The other short lesson is to put these vortexes meet at some point and n tail. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 240 1- vortex must be elongated to faraway wake and some vortexes must be met. 


Wohnort: Istanbul - Turkey >_ vortex must start at the back of the airfoil. 
3- and there can be a tail at the back of the airfoil. 


I got these ideas from below paper. 


Vortices enable the complex aerobatics of peregrine falcons 


Erwin R. Gowree 1, Chetan J agadeesh1, Edward Talboys1, Christian Lagemann1 & Christoph Briicker1 

The peregrine falcon (Falco peregrinus) is known for its extremely high speeds during hunting dives or stoop. Here we demonstrate that the superior manoeuvrability of peregrine 
falcons during stoop is attributed to vortex-dominated flow promoted by their morphology, in the M-shape configuration adopted towards the end of dive. Both experiments and 
simulations 

on life-size models, derived from field observations, revealed the presence of vortices emanating from the frontal and dorsal region due to a strong spanwise flow promoted by the 
forward sweep of the radiale. These vortices enhance mixing for flow reattachment towards the tail. The stronger wing and tail vortices provide extra aerodynamic forces through 
vortexinduced 

lift for pitch and roll control. A vortex pair with a sense of rotation opposite to that from conventional planar wings interacts with the main wings vortex to reduce induced drag, 
which would otherwise decelerate the bird significantly during pull-out. These findings could help in improving aircraft performance and wing suits for human flights. 


PAPER IS AT HEREBELOW 


https://drive.google.com/file/d/1vRzpKADhHiv3RqxJjBM7OVGCxxqz-URa/view?usp=sharing 
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at an incidence. The saddle point in the pressure contour lines, 
ahead of the valley between the wing and neck junction in Fig. 2 
also shows the presence of a horseshoe vortex on each side of the 
bird, which wraps around the inboard region of the wing. The 
footprint of the horseshoe vortex on the surface is also seen in the 
oil flow visualisation in Fig. 2a and its origin is depicted in the 
centre of Fig. 3. In Fig. 3b, the foci in the dorsal separation region 
show the emergence of a pair of dorsal vortices, which interact 
with the horseshoe vortex while they propagate downstream, The 
CFD simulation confirmed that the horn, horseshoe and dorsal 
vortices are relatively small, and therefore their influence is 
localised. However, they are all of the same sense of rotation on 
each side of the body and interact with each other in the dorsal 
region, again re-energizing the boundary layer over the tail 
similar to vane vortex generators~’. 


Formation of a primary feather vortex. Other regions of highly 
curved streamlines are seen in the outboard region of the wing in 


Fig. 2. This indicates the presence of a significantly strong wing 
vortex shown in detail in Fig. 3a where it is labelled as “WV’. 
Interestingly, the channelling of the flow in the gap between the 
tail and the primary feathers promotes the formation of other 
unexpected vortices at the wing-tip and the wing-tail juncture 
(red streamline), shown in Fig. 3a. These vortices merge to form a 
primary feather vortex (PFV), which rotates in the opposite sense 
to the wing vortex, This gap also promotes the formation of a 
fairly strong vortex in the outboard region of the tail. The pre- 
sence of a vortical structures over the tails of avians has been 
reported previously*?; however, the absence of the forebody in 
that particular experiment raises a few concerns about how 
representative the model was with respect to real birds where the 
upstream and downstream flow are tightly coupled. In this case, 
the wing vortices, PFV and tail vortices are significantly stronger 
than the ‘horn’, horseshoe and dorsal vortices as seen from the 
vorticity magnitude contours in the wake plane in Fig. 3¢ and d. 
Owing to 3D surface curvature of the bird model, DPIV 


b 
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Vorticity 
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Fig. 3 Evolution and passage of the vortical structures over the bird. The wake plane (0.2 body length downstream of the tail of the bird) shows the 
contours of the streamwise vorticity magnitude (colour based on the sense of rotation, red: counter-clockwise, blue: clockwise). The path of these vortices 
can be tracked by following each of the corresponding streamlines. Origin of the vortices is indicated in enlarged sub-figures, a Origin of the wing vortex 
(V¥VV) ance tail vortex (TV), the red streamline represents the wing vortex and the blue the primary feather vortex (PFV). b Origin of the dorsal vortex (DV) 
and the interaction with the horseshoe vortex (HSV). ¢ DPIV measurement in the wake plane compared with the results from the CFD simulation d in the 
same plane 


4 COMMUNICATIONS BIOL OGY | (2018)1:27 | DOI: 10.1038/s42003-018-0029-3 | www.nature.com/commsbio 


Mustafa Umut Sarac 
Istanbul 


Mustafa Umut Sarac 
Istanbul 
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19.09.2018 
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Di Verfasst am: 09.10.2018, 11:05 Titel: Faraway Explosive Propulsion inspired by US Army 
Experiments 


I am writing an crazy idea inspired by american 1960s missile and ultra high speed aircraft 
researchs. 


One of them was about making aircraft propulsion with out of aircraft , far from aircraft 
explosions. 


Explosion kick the aircraft to its route. 
I think this can be done with boomerangs or small aircrafts. 
I will write more today with attached papers. 


This technology is ultra difficult and you have to know the exact location and nature of 
explosion gas wave. 


But this is interesting to do. 


(B Prof) SF pm) Email) CO www) 
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Mustafa Umut Sarac D Verfasst am: 18.11.2018, 21:21 Titel: Film layers as Flow Computer and Controller (CY Zitat ) 
Aussie-Round-100-Werfer ‘ (Zitat) 


I thought , we can cover a boomerang with laser cut to self adhesive or to heat adhesived 
films. 


Logic is to open some shapes on to film and on another film and make action together or 
with single layer. 





Anmeldungsdatum: 
19.09.2018 
Beitrage: 307 These layers can be combined with neural networks in mind and could make intelligent 


Wohnort: Istanbul - Turkey nq multiple action reactions on to wind , flow or trajectory or pressure and air speed. 


These intelligent multiple layer coatings can be programmed to do something with 
together by computation. 


It works interrelated for mission and computation. 


Mustafa Umut Sarac 
Istanbul 


Zuletzt bearbeitet von Mustafa Umut Sarac am 06.04.2019, 06:47, insgesamt einmal bearbeitet 


Nach oben SE pm) (wow) 


Mustafa Umut Sarac Di Verfasst am: 30.11.2018, 12:13 Titel: 2) 
Aussie-Round-100-Werfer 


https://drive.google.com/file/d/1dQ73msZYImMM8ChSuY2YfIY_44QAlaOHV/view? 
usp=sharing 





I found an interesting article on nature about the calculation of flow patterns depending on 


deep learning computation. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 307 That layer or layers can be used on boat sails , boat hulls , automobile , truck and train 
Wohnort: Istanbul - Turkey structure 


Above paper mentions pillars and channels in tubes. I use them on surfaces. 
Single layer of polyester film with channels and pillars goes long way. 


umut 
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Mustafa Umut Sarac Di Verfasst am: 02.08.2019, 23:12 Titel: Finnish idea for iphone, my electromagnetic response (3) 
Ranglisten-Ass 





This was far fetched Finnish idea few years ago. It has been 
invented for cell phones but I invented the lot better. 


Idea was electrifying the cell phone surface and make there 
Anmeldungsdatum: . . : 
eee electric vibrations. 
eitrage: - 
Wohnort: Istanbul - Turkey When owner touch the surface , he would feel water , ice , 
fire , rock , granite , marble , hot sand , wood , grass or 


rain. 
Tiny vibrations on fingertips makes this. 


I invented to place a electromagnetic field around you which 
makes your skin surface feels vibrations and touch feel 
around you. 


Think you are feeling cold ocean when temperature was 40 
celcius when throwing boomerang 


This is preprint, I will post papers. 


Mustafa Umut Sarac 


Istanbul 
Nach oben tion) (Comm) 
| | 
Mustafa Umut Sarac D Verfasst am: 03.08.2019, 15:37 Titel: 


Ranglisten-Ass 


Additionally , you can put a electrified plate under your bare 
feets when throwing boomerang and it makes you feel you 
are standing on ocean or desert. 





Anmeldungsdatum: 
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ioe eale This plate can be engineered by plastic and wires underside 
eitrage: A ; 
Wohnort: Istanbul - Turkey Of the polymer and electric field could be engineered and 


could make your skin feels the new surface invisible. 


The trick is to send field waves from wires through the 
plastic to the skin. 


Wires or high density printed circuit board or printer printed 
electric pcb can be used 


Mustafa Umut Sarac 
Istanbul 
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Mustafa Umut Sarac J} Verfasst am: 23.09.2018, 20:25 Titel: Flexible Boomerang Wings ©) 
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For past 15 years , butterfly , bee, wasp and other bug wings are research subjects. 


Most important aero people publishes bio wing papers. 





Most important thing is to create flexible propeller or micro wings for intelligence. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 307 Flexibility is gained too much importance. 
Wohnort: Istanbul - Turkey 


Someone can create a highly flexible wing for boomerang. 


Mustafa Umut Sarac 


Istanbul 
Nach oben Som) Comm) 
| 
Mustafa Umut Sarac Di Verfasst am: 15.04.2019, 01:30 Titel: 


Aussie-Round-100-Werfer 


Optimization of Flow Past a Moving Deformable 
Airfoil using Spectral Difference Method 


Kui Ou and Antony Jameson t 





A Id datum: 
Seats oe Aeronautics and Astronautics Department, Stanford University, Stanford, CA 


Beitrage: 307 94305 

Wohnort: Istanbul - Turkey 
In this paper we examine the low Reynolds number flow past a harmonically 
plunging,pitching, and deforming airfoil, both individually and in ombination. The 
lift and thrust characteristics of the combined flapping airfoil motion of plunging, 
pitching and deforming are investigated using a high-fidelity flow solver. The 
high-order Navier-Stokes solver based on Spectral Difference (SD) method is 
used to analyze the moving airfoils. An algebraic mesh deformation algorithm is 
used to accommodate airfoil deformation and movement. 
The thrust characteristic of a harmonically oscillating and deforming airfoil is 
investigated. For a deformation function defined by two parameters, i.e. 
maximum camber Ac and the location of the maximum camber Xc, a particular 
deformation profile is identified that produces significant thrust. 
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usp=sharing 
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Mustafa Umut Sarac Di Verfasst am: 15.04.2019, 01:59 Titel: 
Aussie-Round-100-Werfer 


Flexible wing can flap also . 


Anmeldungsdatum: 
19.09.2018 

Beitrage: 307 

Wohnort: Istanbul - Turkey 
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LOOK AT THE WILDLY OPTIMIZED HYDROFOIL. 





Anmeldungsdatum: 
19.09.2018 

Beitrage: 240 

Wohnort: Istanbul - Turkey 
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Ecole Polytechnique Fédérale de Lausanne 


MachUp is able to assign wing parameters along 
the span of the airfoil, and this for as many points 
as desired. Here 101 points are used along the 
span (10 different profiles with 10 different slices 
insides and the last point corresponding to the last 
profile "closing" the wing) and hence, 101 different 
values of chord, washout angle, sweep angle and 
dihedral angle should be assigned. Using the 
chord value from the tmu file, we were able to 
recreate the chord.txt file needed for MachUp. The 
chord and washout were explicitly given in the .tmu 
file. Regarding the washout, the algorithm had 
to be developed with care because the profiles 
generated were already having this washout angle 
within the given coordinates. Hence, in order 
to simplify the XFoil calculations {as explained 
later}, the profile was shifted back to a C?washout 
using a rotation matrix and then the washout was 
re-specified to Machup in a .txt file. 


Now, the sweep and dihedral angles still needed 
to be computed. Regarding the sweep angle : as 
the chord reduces or increases along the span, a 
natural sweep will appear. The idea was then to 
“counter” this natural sweep : introducing a sweep 
opposite to this natural sweep and then adding 
the sweep angle corresponding the shift in the 
x-direction given for each slice. 


The same computation is made for the dihedral 
without the correcting term as the chord as no 
influence on the shift in the z-direction. Then these 
four files are saved as .txt files and specified to 
MachUp. Finally, some parameters such as the 
references values in the longitudinal and lateral 
area need to be specified One very important 
feature of this software and something that is not 
used for now, is the ability to add many different 
control surface geometries like ailerons, elevators, 
flaps and rudder. For the scope of this project, the 
design remains with a simple wing to first assess 
the real performances of the software. 


MachUp also has the ability to generate .stl 
files from the input given, corresponding to the 
wing that will be analyzed. These files were 
largely used to assess that the algorithm was 
generated the corresponding wings from the CNN 
to MachUp. An example is given with figure 7 


Mandles Prize 


where is it possible to see many different foils 
shapes randomly generated by the CNN. The 
objective was to get to an identical shape for any 
kind of mu file, hence for any kind of geometry 
generated. 





Fig. 7. Comparison between hydrofoils generated by the 
GNN and the inputs of MachUp 


Finally, a .tx file had to be created, which 
specified the location along the span of each and 
every profile used for the current design. These 
eleven profiles were evenly distributed along the 
span and a linear interpolation was then performed 
between them, to ensure a smooth evolution of the 
profile of the hydrofoil. 


Spring 2018 


~ 


PAPER IS HEREBELOW: 
https://drive.google.com/file/d/1DkUafC-Dq2AeWkFA3y2X05bf9Ge6bnn-/view?usp=sharing 

Ecole Polytechnique Fédérale de Lausanne Mandles Prize 

Foil Optimization with Geodesic Convolutional Neural Network 

Thomas von Tschammer & Grégoire Chomette 

EPFL-Mechanical Engineering Department, HydroContest EPFL & Computer Vision Laboratory. 
Supervisors : Dr.Flavio Noca, Pierre Baqué & Robin Amacher 

Abstract. In this study, we demonstrate the application 


of a novel numerical optimization method for Hydrofoil 
shapes on EPFL’s Hydrocontest race boat. We show that 
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the numerical optimization method based on Geodesic 
Convolutional Neural Network techniques (Baqué et al, 
ICML 2018), improves the foil’s design upon previously 
manually optimized shape. We first demonstrate the 
potential of this approach on the simpler 2D hydrofoil 
profile optimization, using the XFoil CFD simulator 
(Drela, 1998). We then extend this method to the 
optimization of the full 3D shape, using MachUpPro, 
(Usu AeroLab, 2017), an advanced non-dimensional 
lifting surface analysis code. This project was done 

in collaboration with the Computer Vision Laboratory 
of EPFL, the HydroContest EPFL association and the 
Spin-Off Neural Concept. 


Newly invented optimization method , used for hydrofoil here , look 
at the foil , there is no any other method which will be able to create 
this creativity. 

I think I know one and I will share with other post. 

Let me abstract it before posting , it is about RANS cfd simulation and optimize with only to 
single speed . It also creates wild designs. 


Mustafa Umut Sarac 
Istanbul 


Mustafa Umut Sarac 
Istanbul 
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Aussie-Round-100-Werfer 


As you might agree with me, 


Electric cables looses their powers with their electromagnetic radiation and 
Boomerangs loses their power with vibration. 





Anmeldungsdatum: 
ic eooae ae MTA boomerangs are ultimately thin and lightweight and that makes them to prone to 


Beitrage: 307 vibration. 

Wohnort: Istanbul - Turkey 
I think, our friend ulf valentin is trying to lower the air resistance with computational fluid 
dynamics but vibrations never discussed before. 


I think vibrational analysis and lower the resonances of mta is a new field I suggest. 


Vibrational analyses demand lot less computational power than cfd and even matlab can 
develop such structures with 30-40 lines of program which is in internet. 


These programs are not for bigger problems because they produce an extremelly difficult 
to produce structures for example for aircrafts. 


But for an 3d printed boomerangs , it is most welcome. 
here is an example : 


Topology optimization of compliant adaptive wing leading edge with composite 
materials 


Tong Xinxing, Ge Wenjie *, Sun Chao, Liu Xiaoyong 

School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 
710072, China 

Received 18 J anuary 2014; revised 19 April 2014; accepted 20 May 2014 
Available online 18 October 2014 

KEYWORDS 

Airfoil; 

Compliant mechanisms; 

Composite materials; 
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Topology optimization; 
Wing leading edge 


Abstract An approach for designing the compliant adaptive wing leading edge 
with composite material is proposed based on the topology optimization. Firstly, 
an equivalent constitutive relationship 

of laminated glass fiber reinforced epoxy composite plates has been built based 
on the symmetric laminated plate theory. Then, an optimization objective 
function of compliant adaptive wing leading edge was used to minimize the least 
square error (LSE) between deformed 

curve and desired aerodynamics shape. After that, the topology structures of 
wing leading edge of different glass fiber ply-orientations were obtained by using 
the solid isotropic material with penalization (SIMP) model and sensitivity 
filtering technique. The desired aerodynamics shape of compliant adaptive wing 
leading edge was obtained based on the proposed approach. The topology 
structures of wing leading edge depend on the glass fiber ply-orientation. Finally, 
the corresponding morphing experiment of compliant wing leading edge with 
composite materials was implemented, which verified the morphing capability of 
topology structure and illustrated the feasibility for designing compliant wing 
leading edge. The present paper lays the basis of ply-orientation optimization for 
compliant adaptive wing leading edge in unmanned aerial vehicle (UAV) field 


Here is the paper : 


https://drive.google.com/file/d/1Gjh_HbvpAD4jkt7tIZGBjJMpSVNHDqRK3J/view?usp=sharing 
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Mustafa Umut Sarac 
Ranglisten-Ass 


Anmeldungsdatum: 
19.09.2018 

Beitrage: 240 

Wohnort: Istanbul - Turkey 
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As you can find , | had been posted two or three rows of wings 
parallel to each other , these posts were related to ww1 era 
aircrafts. 


Now , fossils are different , there are the rows of wings but 
they are not at top of other but one row is on the front and 
other row is at the back. 


Fossils rows seems to me more intelligent as used as at 
aircrafts but aircraft wings are small at the rear. 


| am posting these to your attention. 


Mustafa Umut Sarac 








Istanbul 
Nach oben (S Prot) SF pm) www) 
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I have posted 3 papers to open source softwares post. One of it was about commercial but yet free to us ANSYS. 
Paper was telling commercial aerodynamic simulation and adjoint optimization , paper is a profit for us to showing how wild designs can be ordered from preadjoint optimization coding. 


‘aamwald adi First of all , let me mention that I found open source openFOAM software is good but it requires deep knowledge to configure it to optimization. 
nmeldungsdatum: 


19.09.2018 
Beitrage: 307 


Wohnort: Istanbul - Turkey —https://drive.google.com/file/d/11mDowi9x52xcDREmYfO6ZzQbNT5GIbWva/view?usp=sharing 





paper is ABOVE. 


AALBORG UNIVERSITY ESBJERG 

Race Car Aerodynamic Design and Optimization 

via CFD and the Discrete Adjoint Method 

M.Sc. Thesis 

Process Engineering and Combustion Technology 

PECT10-4-F18 

7/6-18 

IF YOU READ ABOVE PAPER SERIOUSLY , YOU CAN FIND HOW OPTIMIZATION CAN BE MANAGED TO GET WILD FREE DESIGNS 


Above paper is about commercial ANSYS Fluent software but it is expensive BUT I found that ANSYS offers even better solutions free. 


Its academic download page but they dont ask anything to proof you are a student. 


There are 3 versions of free softwares and I downloaded and installed ANSYS DISCOVERY LIVE with GRAPHIC PROCESSING CARD USE. 


They claim even a automobile aerodynamic optimization with shape and flow field topology optimization is LIVE INSTANTLY. 
This is done with multiprocessor GPU card . It can be older and cheaper. 

Think about lot smaller boomerang simulation and optimization !!! 

It can even simulate the trajectory by multiphysics option. 

Best, 


Mustafa Umut Sarac 
Istanbul 


Zuletzt bearbeitet von Mustafa Umut Sarac am 20.05.2019, 15:18, insgesamt 9-mal bearbeitet 
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ANSYS , Adjoint Shape and Flow Field Topology Optimization must be set to 


Preconditioning ZERO 
Contraint Relaxation to ONE OR WHATEVER THE MAXIMUM NUMBER 





Anmeldungsdatum: ; z e A 
SAE This enables to organic, wild designs. 


Beitrage: 307 


Wohnort: Istanbul - Turkey Umut 
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Mustafa Umut Sarac DVerfasst am: 08.05.2019, 18:39 Titel: 
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https://www.ansys.com/academic/free-student-products 


FREE STUDENT PRODUCTS DOES NOT ASK A ID OR DOES NOT NEED REGISTRATION. 


3 VERSIONS 
Anmeldungsdatum: 
19.09.2018 
Beitrage: 307 IF NEEDED , 1F YOU HAVE CHEAPER AMD RADEON MULTIPROCESSOR GRAPHIC CARD , YOU CAN DOWNLOAD STUDENT VERSION FIRST FROM THE RIGHT SIDE. 


Wohnort: Istanbul - Turkey 


IF YOU HAVE MORE EXPENSIVE NVIDIA GPU , SELECT FIRST FROM THE LEFT SIDE.ansys discovery live 


Zuletzt bearbeitet von Mustafa Umut Sarac am 20.05.2019, 15:37, insgesamt 2-mal bearbeitet 
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With graphic processing card , you can wait for lot complex optimizations. 


like my post: 





http://www.bumerangclub.de/phpbb/viewtopic.php?t=2305 


Anmeldungsdatum: 
19.09.2018 


Beitrage: 307 ask computer to merge vertical and horizontal multiple airfoils and than to simulate for most distance. 
Wohnort: Istanbul - Turkey 


Iam thinking about to throw that gaudisque design with throwing robot to get more fun. 


here it is again : 
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AMD Radeon Pro 


This is a list for graphic processing cards 


amd radeon is been not used for ansys discovery live , this was one of the three free softwares. 
Anmeldungsdatum: 


19.09.2018 

Beitrage: 307 

Wohnort: Istanbul - Turkey 47 pro WX2100 Windows x64 Windows 7 
WX3100 Windows x64 Windows 10 
WX4100 Windows x64 Windows 7 

WX4130 (mobile) Windows x64 Windows 7 
WX4150 (mobile) Windows x64 Windows 10 
WX5100 Windows x64 Windows 10 


WX7100 (mobile) Windows x64 Windows 10 
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WX7100 Windows x64 Windows 10 
WX8200 Windows x64 Windows 7 
Windows 10 
WX9100 Windows x64 Windows 7 
Windows 10 


ANSYS Products (other than Discovery Live), Windows Platforms: Discrete graphics card with the latest drivers and compatible with the supported operating systems. For full functionality, use of a recent NVIDIA 


Quadro or AMD Radeon Pro card with at least 1 GB of discrete video memory and supporting, at a minimum, OpenGL version 4.5, 
DirectX 11, Shader Model 5.0. 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXKXKXXXXXKXXKXXKXKXKXKXXKXXXXXKXKXXKXKXKKXKK 


FOR ANSYS Discovery Live: nviDIA Discrete graphics card (Quadro recommended) with the latest drivers. Kepler-, Maxwell-, Pascal-, Volta, or Turing-based cards are recommended (Maxwell 2000 or better). At 


least 4 GB of discrete video memory (8 GB recommended). OpenGL version 4.5 or above. 
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Mustafa Umut Sarac D Verfasst am: 08.10.2018, 21:59 Titel: Gas Canister, RC and Phase Transition of MTA 
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As I said before , Phase transition failure of MTA boomerangs causes short flight. 


Radio , onboard electronic or telephone computer and TR control of gas canister can 
correct this. 


Anmeldungsdatum: 
22 .02-2018 Gas capsule location, gas escape locations selection, lock control, flow control, flow effect 


Beitrage: 307 . : . : . : 
Wohnort: Istanbul - Turkey ©N aerodynamic, sensors, mobile computation, telephone coding, DSP coding, radio control 
can be ultimatelly challenging and be funny. 


May be 20 years later , an mobile phone could calculate and simulate everything 
aerodynamic. 
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One mans talent is other mans dream only. How much Bachs talent was predictable ?, Today nobody cant 
understand how Bach wished his compositions to be played ! 


I can dream hard , complex things but many people have either talent nor education to do it, like me. 


Anmeldungsdatum: , ; 4 ‘ ‘ ‘ 

te eoeia Let genetic algorithm or evolutionary algorithm and a computer be our talented , high iq and well educated robot. 
Beitrage: 307 

Wohnort: Istanbul - Turkey 7 am thinking loud , runge kutta basic aerodynamic simulation algorithm and genetic god can design for us a wild 


thing on MATLAB. 
Here is my secret teaching for you. 


WHEN YOU HYDRO OR AERO OPTIMIZE SOMETHING , USE ONLY ONE SPEED TO OPTIMIZE YOUR 
BOOMERANG. IT GIVES THE WILDEST , MOST EROTIC DESIGN. 


WHEN YOU OPTIMIZE FOR TWO , THREE SPEEDS , EROTISM LOST AND YOU HAVE A DULL UGLY DESIGN 
Nach oben Simm Comm) 


I 
Mustafa Umut Sarac D Verfasst am: 07.10.2018, 16:05 Titel: CY 
Aussie-Round-100-Werfer 





I read a book on aircraft optimization and I found that latest development is toplogy optimization. I think this can be 
very interesting , in normal conditions or general consensus was add or remove small amounts of material from 
triangular mesh. 


Topology can be used to strech or contract the geometry and this is very interesting. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 307 I read a paper about CATIA , MODE FRONTIER ,SIEMENS STAR CCM+ and MATLAB optimization of boomerangs and 


Wohnort: Istanbul - Turkey shapes of boomerangs were too much exciting , I understood now , it was about topology optimization because wing 
tips had been streched and pressed flat like an childrens plastic clay.But they dont talk about it. I am not sure , may 
be I am wrong. 

I will post two papers and the picture of boomerang. 


https://drive.google.com/file/d/1mnCCFm22H607EHjVMQ-PYmRH6BHFez8g/view ?usp=sharing 


https://drive.google.com/file/d/1RZalhnfuWolym5JgrUQjRkfPJCOENfMF/view?usp=sharing 
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https://www.researchgate.net/publication/268572002_Optimization_of_a_Boomerang_shape_using_modeFRONTIER 


I attached two papers to above google links. here are the 17 pictures of technology and dihedral wings. 


Anmeldungsdatum: 
19.09.2018 
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https://drive.google.com/drive/folders/1g3JlgXQ2VwXU41t_zIXcX8TOAFkIJClvI? 
usp=sharing 


Georgi Dimantchev , way of designing and production of MTA Boomerangs 


Anmeldungsdatum: 


2202-2018 Two PDF files in one Folder. 
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Wohnort: Istanbul - Turkey 
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Mustafa Umut Sarac 
Aussie-Round-100-Werfer 


Anmeldungsdatum: 
19.09.2018 

Beitrage: 307 

Wohnort: Istanbul - Turkey 
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Measuring only 4.1 x 4.1 x 2.1mm and with minimal power consumption, the Nano Spider 
is an ideal match for smart watches, wearable devices, trackers, and digital cameras. A 
double-sided circuit design reduces footprint size and makes the Nano Spider 47% smaller 
than previous solutions 


.OriginGPS have launched the Nano Spider (ORG4400), a fully integrated, highly sensitive 
GPS receiver module. 


https://www.acalbfi.com/se/articles/articlesContentPage/OriginGPS-launch-world-s- 
smallest-GPS-module/NA-000539 


Glonass and GPS receiver. 


https://origingps.com/wp-content/uploads/2018/06/ORG4400-PM04-Datasheet. pdf 
above is datasheet. 


The Spider ORG4500 is a fully-integrated, highly-sensitive GNSS module. Designed to 
support ultra-compact applications, such as smart watches, wearable devices, trackers and 
digital cameras, the ORG4500 is a miniature GPS+Glonass receiver that continuously 
tracks all satellites in view, and provides real-time positioning data in standard NMEA 
format. 


its 35 dollars. 
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I thought biggest problem to send the boomerang to great distance everytime was its 
design for rotation. 


Today I looked to seagulls from my large windows and they are soaring peacefully and 


Anmeldungsdatum: they return whereever they want to return. 
19.09.2018 


Beitrage: 240 
Wohace: Istanbul - Turkey 1 thought same could be applied to boomerangs but all the design must be rethinked. 


Think a boomerang you throwed with autorotation and it goes to its maximum distance 
and stops the autorotation , soars like an seagull to great distance and comeback to its 


thrower with GPS. 


All of the competions done on land. I thought if I can watch my boomerang throwed from 
a hill or building and comes back to my hand , GREAT! 


Mustafa Umut Sarac 


Istanbul 
Nach oben SE om) www ) 
| | 
Mustafa Umut Sarac 0} Verfasst am: 29.10.2019, 17:53 Titel: 


Ranglisten-Ass 


I think I must tell my story , I had a boomerang 30 years ago , it was pink, injection 
molded , very very big and very very heavy , british made. 


I bought it from hunters shop and when I throwed it againts the wind , it never goes far 
but vertically climbs 70-80 meters and falls from the sky in front of me. 





Anmeldungsdatum: 

19.09.2018 

Beitrage: 240 I think it was a good example what boomerang flight varies. 
Wohnort: Istanbul - Turkey 


And its a good example to rotation stop and than soar flight idea. 


Boomerang can be made to climb 100 meters and than soar to great distance and slowly 
returns home. 


GPS units , mechanics , electronics can be installed to giant boomerang. 
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There are boomerangs man sized. 
Within time , experience gained , parts smaller , it will be widely accepted. 


Its a matter of time , in my experience , teeneagers will be grown and next two 
generations , may be 40 years later , will start to use. 


Mustafa Umut Sarac 
Istanbul 
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Tonight , I have just invested time in motorcycle chassis made from fiber reinforced 
polymer. 


I found too many sites on bicycle chassis and one british company - where chief scientist is 
Anmeldungsdatum: a former rolls royce gas turbine engineer.-was reporting their composite 
sane chassis can be 3 times lighter than carbon composites 
Wohnort: Istanbul - Turkey Qnd have more strenght. 


They mixed % 1 graphene in to epoxy core and 
covered with carbon fiber. 


% 1 graphene makes same weight but more strenght 
composites. 


If you think polymers can be mixed up to least % 60, 
THERE |S MUCH ROOM 


There are too much room to increase graphene ratio 
and get faraway better composite. 


Now continiue to read , search youtube with - easy graphene - search input and you will 


encounter with lots of diy graphene + easy graphene videos , its very 
cheap process . Search well , select a process does not use nasty chemicals , intense 
electric etc. 


There are very well OPTIMIZED processes , with no harm or expense or hard work 


BEST EXAMPLE I COULD FIND IN SHORT 
TIME 
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VIDEO: 


https:/ / www.youtube.com/ watch?v=s51I6KySFU8 


Mustafa Umut Sarac 
Istanbul 








Zuletzt bearbeitet von Mustafa Umut Sarac am 04.12.2019, 11:09, insgesamt 7-mal bearbeitet 
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Breakthrough in graphene-reinforced composites 
Editor's choice: New research reports nanoreinforced resin shows significant strength 
improvements 


December 23, 2014 

Anmeldungsdatum: 2 

19.09.2018 Manufacturing Group 

Beitrage: 240 Composites Industry News Manufacturing Materials Motion/Design/Automation 

Wohnort: Istanbul - Turkey tty: //www.onlineamd.com/FileUploads/image/AMD0714-pq106.jpaSince its discovery in 
2004, much doubt still remains about the commercial reality in delivering graphene so that 
its alleged miracle properties can be realized in products and applications. The results of 
new research represent a step forward for graphene in terms of realizing its potential in 
aerospace composite materials. 


Haydale, the developer of a unique plasma functionalization process for nanomaterials, has | 
research — conducted by the Material Science Department at AeroSpace Corp. - showing 
its functionalized graphene nanoplatelets (GNP) significantly improve the 
nanoreinforcement of resin and improve the strength of toughened epoxy composites. The 
increases are more than double in tensile strength and modulus of an epoxy composite 
using a number of HDPlas O2-functionalized GNP, manufactured by Haydale. 


Increasing the amounts of GNP resulted in strength 
increases of more than 125% and toughness 
improvements of 100% over that of similarly cured, 
unreinforced material. 


The results underline the potential Haydale’s tailored, plasma functionalization process has 
for realizing graphene’s potential. The Haydale plasma functionalization process has the 
potential to offer the tailored functionalization of graphene nanomaterials while 
maintaining structural integrity, eliminating a key barrier to commercialization. 


The research aimed to determine whether properties such as matrix material composition, 
the degree of exfoliation of grapheme, and the filler concentration, size, aspect ratio, and 
treatment method, could maximize the physical potential of the matrix material. The GNP 
nanofiller material was plasma-treated using the HDPlas O2-functionalized process before 
being incorporated into the epoxy resin. Once the composite material had been 
manufactured, it was analyzed and the effects of GNP loading on mechanical performance 
were assessed. 


Ray Gibbs, CEO of Haydale, comments, “Graphene nanomaterials are gaining enormous 
interest as a new class of reinforcement for nanocomposites, promising revolutionary 
electrical, thermal, and mechanical properties. The results presented in the new research 
represent a step forward for the graphene industry in terms of realizing graphene’s 
potential in the composites market, and further highlights that functionalization via plasma 
is the key to realizing graphene’s potential. Following this research, we intend to test our 
functionalized nanomaterials in further research projects with both raw material producers 
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and end-application manufacturers.” 


Graphene has such fantastic potential to transform the composites industry but requires 
specific functionalization without damaging the material structure or adding impurities. In 
order to optimize the material’s properties, good dispersion and structural uniformity of 
the nanoparticles is the key to making real progression. 


Graphene is highly inert, and is subsequently difficult to bond it with or disperse it within 
other materials. Current methods for functionalizing graphene involve thermal and 
chemical shocking agents which, while allowing for scalable production, can cause 
significant damage to the material’s structure, leading to defects in the final product. 


Haydale 
www.haydale.com 


The Aerospace Corp. 


WwWwW.daerospace.org 
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Istanbul 
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At world war 2 , germans proposed first rocket and jet powered aircrafts. 


after war , british army spent good time to apply to their aircrafts. One of the method is to 
fill the tank with high concentration hydrogen peroxide and only you have to do is to move 


the liquid through silver filter. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 307 when two comes together , it creates intense propulsion. 
Wohnort: Istanbul - Turkey 
no need of electricity , complex mechanisms but high pessured gas and liquid and silver 


filter. 


same can be applied to boomerang wings 
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B der K-te Di Verfasst am: 10.10.2018, 16:11 Titel: 
Wurfkreis-Choleriker 
Hey man, good idea. 
Sea a It’s such a simple technology, easy to build and control and very cheap. 
Beitrage: 147 I should have some remnants in my backyard in denver. 


Wohnort: Wien https://www.youtube.com/watch?v=uexBp8y5w2c 
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New architectures for boomerang design and their drag calculations compared with planar lifting system. 





PAPER IS HEREBELOW 
Anmeldungsdatum: 
19.09.2018 https://drive.google.com/file/d/1KOMY- 
Beitrage: 240 


eee : 
Wohnort: Istanbul - Turkey nLsxucThx9tx3ull2vkKAOpVT01/view?usp=sharing 





Deutscher Luft- und Raumfahrtkongress 2013 
Document!D: 301284 


EULER BASED INDUCED DRAG ESTIMATION FOR HIGHLY NON- 
PLANAR LIFTING SYSTEMS DURING CONCEPTUAL DESIGN 


J. Schirra’, RMIT University, School of Aerospace, Mechanical & Manufacturing 
Engineering, Melbourne, Australia 
FH Aachen University of Applied Sciences, Department of Flight Systems, Flight 
Guidance and Control, Aachen, Germany 


J. Watmuff?, RMIT University, School of Aerospace, Mechanical & Manufacturing 
Engineering, Melbourne, Australia 
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Abstract 
Implementation of Euler based induced drag estimation is considered exemplary for two planar and two highly 
non-planar lifting systems employing farfield analysis technique. Basic induced drag characteristics are 
provided by means of farfield analysis established as well as on linear potential methodology employing a 
vortex-lattice approach. Euler based span efficiencies are found to agree reasonably with those predicted by 
potential theory, although individual spanloads and downwash distribution differ considerably. Particular for 
the crescent biplane, reduced downwash compensates performance penalties introduced by uneven 
distribution of lift. Supposed impact of higher order effects on induced drag characteristics of highly non-planar 


lifting systems could not be verified for systems under consideration. 





NOMENCLATURE 1. INTRODUCTION 
b = span, {mj For a commercial aircraft during stationary cruise flight, 
Cp = Drag coefficient, /// induced drag accounts for roughly 40% of the total drag. In 
CL = Lift coefficient, //7 other flight conditions its contribution can be even more 
c = chord, {mm} profound. For take-off or landing, induced drag constitutes 
D = Drag, /N} up to 90% having major impact on flight performance as 
E = Span efficiency, //] explained by Kroo [18]. Several concepts for reducing this 
i = x-component of the unit normal vector drag portion have been presented over the last decades. 
(1, 0, 0), Besides rather conventional approaches like wing tip 
hib = Height te span ratio, /// extensions (e.g. winglets}, more radical concepts regain 
M = Mach number, // attention. Renewed interest has emerged in highly non- 
R = Unit normal vector (nx, ny, Nz), [7] planar lifting systems which has led to several conceptual 
p = Pressure, /Paj design studies recently. (e.g. Jemitola and Fielding [16], 
R = Gas constant, [U/kg-K] Salam and Bil [24], [25], Foong and Djojodihardjo [9], 
s = Entropy, {J/K] Jansen et al. [15], Mamla and Galinski [20], Verstraeten and 
V ~ Velocity vector (u, v, w), [m/s] Slingeriand [32], Hicken and Zingg [11], Demasi [4], Sun et 
y - Specific heat ratio, /7 al. [29]}. FIG 1 provides an overview of different highly non- 
AH - Variation of total enthalpy relative to planar lifting systems and associated theoretical span 
freestream, [U/kg] efficiencies. 
As = Variation of entropy relative to 
freestream, {U/K] a 1.03 1.36 
S = Surface, [m?]} en 
a = Angle of attack, /*/ 
A = Aspect ratio, /// —_— _ ————_ 1.38 
y = relative span, //] 
p = Density, /kg/m?} Ld 1.41 
2 = Volume, [mJ >—a 1.32 
Subscript C... i 
ell Elliptical 
i induced ———<=_ 1.33 CC] 1.46 
ff Fartield 
oe . Leading edge FIG 1. Highly non-planar lifting systems, Kroo [17] 
ref = Reference 
r ms Root Within these studies, induced drag estimates are commonly 
t 7 Tip obtained by means of numerical approaches based on 
ee = Freestream linear notential flow theorv. Accountina for the larae desian 
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We can 3d print or produce hollow bodied boomerang to keep an air column inside. Outer 
skin would be too much thin and internal air resonance frequency and thin soundboard 
skin resonances can be calculated. Than it comes to match them. 


Anmeldungsdatum: The air and skin resonances would be lower the flow separation on surfaces of boomerang. 
19.09.2018 


Beitrage: 240 
Wohnort: Istanbul - Turkey Mustafa Umut Sarac 


Istanbul 
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Mustafa Umut Sarac D Verfasst am: 11.11.2019, 21:08 Titel: HOT Heated Boomerang Lower Drag and 
Ranglisten-Ass Competitions 


I thought if we heat carbon or thermoset based boomerang to high heat and throw with a 
glove at competition , we would be able to loss the temperature in couple minutes in 
summer and we we would be able to lower the wind resistance and get better distance or 
faster return. 
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How to transform a frisbee to round an loop ? 





Mustafa Umut Sarac 
Istanbul 
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No way. You can't beat physics principles. To fly a loop at its own a spinning object has to have lift 


eae placed and orientate different to the motion direction. A frisbee has lift but at the axis of direction. 


Beitrage: 147 
Wohnort: Wien You need rotating wings on it or drill holes into the frisbee. But then it's per definition no frisbee 


any more. 
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| 
Mustafa Umut Sarac Dverfasst am: 17.02.2020, 11:33 Titel: 


Aussie-Round-100-Werfer 
Drillng holes on to frisbee is a pretty idea. I think frisbee manufacturers would like the idea. What 
kind of pattern would filts problem ? What do you think ? 
I am talking about frisbee rounds a loop . 





Mustafa Umut Sarac 
Anmeldungsdatum: 
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Once again: 
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Aussie-Round-100-Werfer 


If you drill holes to boat for a function , it is still called as a boat. 


form follow function or function dictates form not the name 





When I first saw your reply , I thought you think an assymetric hole pattern on the frisbee. Did 
Anmeldungsdatum: F : 
19.09.2018 you think such a thing ? 
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Mustafa Umut Sarac 
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Nach oben (B Prot) SF pm) GEmai) www) 
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Wurfkreis-Choleriker 


Not necessarily but if you like. 
Anmeldungsdatum: 
20.02.2006 
Beitrage: 147 
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Mustafa Umut Sarac — Verfasst am: 17.02.2020, 18:40 Titel: G) 
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I think there are two options 


First drilling asymetric holes pattern on to the frisbee 





and other one making frisbee assymetric. 
Anmeldungsdatum: 


19.09.2018 

Beitrage: 307 I cant think a third thing , I am tired but drilling assymetric holes or patterning frisbee with few 

Wohnort: Istanbul - Turkey  rilimeters depth holes - one side open , a pattern , not drilled completely - and the boomerang 
are interesting concepts. 
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Aussie-Round-100-Werfer simulations 


The tip is to convert the unceartainy in to a noise and fourier it and lower the noise and 
the frequency markers. 


Mustafa Umut Sarac 
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I am reading too many sciencetific articles on aerodynamics and I come face to face with 
parallel computing supercomputers. 


And I am reading too many articles about their economy. 





Anmeldungsdatum: . : 
eer: Yes supercomputing is cheap , a lot of computers are rent for 1 euro per 1 hour. 


Beitrage: 307 

Wohnort: Istanbul - Turkey But if you want to run a commercial software - their softwares , too many softwares 
installed to supercomputer and you manage them from your computer- but its very 
expensive , one hour of ansys costs 22 dollars , if you want few other softwares it costs to 


super amounts. 

To overcome this , we return to our free licence fee , OPENFOAM. 
I think it will be cheap or may be totally free to use. 

It has advanced optimisation also. 


Mustafa Umut Sarac 


Istanbul 
Nach oben Siam) (Com) 
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Aussie-Round-100-Werfer 


I have just finished discussion with experts at simscale cloud simulation company forums. 


Before that I watched simscale videos , there are lotss of excellent videos on youtube. 





One of them was optimizing drone propellers. After hour of typing the computer and few 
Anmeldungsdatum: ‘ : ; ; 
19.09.2018 hours of computation , only thing simscale found was lift of the propeller. You can create 5 


Beitrage: 307 propellers and simulation tells which one have more lift. 
Wohnort: Istanbul - Turkey 


Second thing is to find wind flow streamlines and compare few designs until you select 
one. 


You can see hub and wingg tip vortex how interacts with wake , create turbulence and 
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result was loss of lift coefficient. 
The thing you can do in cloud hpc activity 


is to compare 
is to use your eyes. 


If you want , your cloud system make your boomerang blindfolded , it costs thousands of 
hours of gpu time and use many softwares costs tons of money. 


there is one option your computer do the optimization free was to use openfoam adjoint 
optimization or fluen free. 


If you want the catia + star ccm + matlab + optimization route , each software renting 
costs 22 euro per hour least. 


Your home gpu card would be old or expensive and new. You can find cracked software , 
big ram , big memory and wait least week or more , may be month for everything been 
calculated. 


Its still early folks , there iss least 10 years to do everything inaction. 


today , simulation is done with computer and than compare and change designs by 
yourself for costs minimum. 


Mustafa Umut Sarac 
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Mustafa Umut Sarac D Verfasst am: 25.08.2019, 06:43 Titel: Inflatable Boomerang with Liquid , Air or Helium 2) 
Ranglisten-Ass 


I thought inflatable wing can be an option. You can squezee 50 deflated boomerang in to small package and inflate them whereever you would use your boomerang. 


American army tried inflatable UAV wings once and success. 





You can inflate with a plastic liquid or if you have a giant man size world record big moomerang , you can inflate with air. 
Anmeldungsdatum: 


19.09.2018 


Beitrage: 240 Here are few ideas and papers : 
Wohnort: Istanbul - Turkey 


AIAA Infotech@Aerospace, September 26-29, 2005 Washington, DC 


Inflatable and Warpable Wings for Meso-scale UAVs 


Andrew Simpson ,Jamey Jacobt, 
and Suzanne Smitht 

Mechanical Engineering Dept. 
University of Kentucky, Lexington, KY 


The paper presents work on testing of inflatable wings for unmanned aerial vehicles (UAVs). Design and construction of inflatable wings is discussed, along with ground and flight 
testing. Predictions and correlations of the forces required to warp (twist) the wings to a particular shape and the aerodynamic forces generated by that shape change are presented. 
The focus is on characterizing the deformation of the wings and development 

of a system to deform the wings inflight. Relations between wing stiffness and internal pressure and the impact of external loads are presented. Mechanical manipulation of the wing 
shape on a test vehicle is shown to be an effective means of roll control. Finally, damage resistance is shown from results of flight tests. 


PAPER IS HEREBELOW : 


https://drive.google.com/file/d/1nAzncdJu4GpE6YJb9r7Q3915ZrgWvHIP/view?usp=sharing 


An inflatable wing using the principle of Tensairity 


Joep Breuer* and Wubbo Ockelst 

Delft University of Technology, Delft, The Netherlands 

Rolf H. Luchsingert 

Empa, Dubendorf, Switzerland 

[Abstract] The paper describes the new concept Tensairity which can be used 

to significantly improve the load bearing capacity of inflatable wings. The basic principle of Tensairity is to use an inflatable structure to stabilize conventional compression and 
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tension elements. So far, Tensairity has been mainly used in civil engineering application like roof structures and bridges. In this work, considerations to apply Tensairity to wing 
structures 


are given and the construction of two wing-like Tensairity kite prototypes is described. Test results on the Tensairity structure used in these kites are presented and compared to 
purely air inflated structures. Finally, the advantages of Tensairity wings are discussed and some application areas of these wings are suggested. 


PAPER IS HEREBELOW : 


https://drive.google.com/file/d/15a_8vLwyM21ZFqG9JT02u0z7kfADKNEE/view?usp=sharing 
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Mustafa Umut Sarac 
Istanbul 


Zuletzt bearbeitet von Mustafa Umut Sarac am 25.08.2019, 07:03, insgesamt einmal bearbeitet 
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Anmeldungsdatum: 
19.09.2018 
Wonton GounbULeTueey Technology development, including delivery of dozens of aireraft, continued until the early 1970s. More 


recently, the Stingray (Figure 1b) single seat ultralight has been flight tested. Using chord-wise spars, the 
vehicle has a 13 m (42.6 ft) wingspan and 70 m® (2,500 ft*) of internal volume. The developer proposes to 
use helium as the inflation gas to provide an additional lifting component. 


r 


| 
| 





(a) Goodyear Model GA-468 Inflatoplane (b) Stingray, 
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Figure 1. Single seat inflatable wing aircraft. 


Inflatable winged UAVs were developed in the 1970s by ILC Dover, Inc. The Apteron UAV (Figure 2a) 
had a 1.55 m (5.1 ft) wingspan, a 373 W (0.5 hp) engine, a 3.18 kg (7 lb) gross weight and was remotely- 
controlled via elevons mounted on the trailing edge. The Apteron was successfully flight tested, but was never 
put into production. ILC Dover has since developed numerous inflatable wing designs, including the ones 
presented in this paper.? Flight tests of deployment and low-altitude (800-1,000 ft) glide of the 12000 UAV 
using inflatable wings were conducted in 2001 by researchers at NASA Dryden. The wings were developed 
by Vertigo, Inc. for the Navy as a gun launched observation vehicle. The skeleton of the wing was made 
of inflatable tubes, surrounded with crushable foam to provide the airfoil cross-section. After the aircraft 
was released, the five-foot span inflatable wing was successfully deployed in about one-third of a second. To 
maintain suitable wing strength and stiffness, nitrogen gas pressurization of 1380-1725 kPa (200-250 psi) was 
required. The deployment is shown in Figure 2b. 





(a) ILC Dover Apteron UAV (b) In flight deployment of NASA Dryden 12000 inflatable 


wing. 


Figure 2. Previous inflatable wing UAVs. 


C. Inflatable Wings at University of Kentucky 


The University of Kentucky has been working with ILC Dever, Inc. on the development and testing of 
inflatable wings. Two variants have been developed and tested: inflatable only wings that require constant 
pressurization to maintain shape and inflatable/rigidizable wings that, harden into a persistent shape once 
inflated. The latter were tested first. UV-curable resins under development for spacecraft applications were 


American Institute of Aeronautics and Astronautics Paper 2005-7161 
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Mustafa Umut Sarac 


Istanbul 
Nach oben @iom) (Cm) 
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Its pretty interesting topic! I was searching about it but now I don't need to know more about the plane because you define its parts and structure in detail. 


Professional CV Writer Online at ResumeWritingServicesUS 
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Mustafa Umut Sarac D Verfasst am: 08.10.2018, 21:12 Titel: Inspired by Guitar neck wrap - Truss rod for each 
Aussie-Round-100-Werfer wing 


Guitars made from plastic or wood and guitar strings applies 60 kilograms or more load. 
Within time , neck deforms and wraps.. 


For to recover , there is 7 mm, 70 cms long truss rod made force the neck back to original 


Anmeldungsdatum: shape with the help of allen key. 
19.09.2018 


Beitrage: 307 ; F : 
Wohnort: Istanbul - Turkey Fretless bass guitars always prestressed with truss rod to the strings load 


Plastic boomerangs , not extremelly lightweight ones but bigger molded ones , climbs high 
and than crashes to concrete and wing becomes warped. 


We can insert two truss rods to each wing and prestress or post stress the wing. 


This can be done with inserting an very thin and may be steel , aluminum , titanium truss 
rod before molding. 


For wooden ones , open an channel for the truss rod and secure its threaded end in small 
socket at the end of wing tip. You can plufg an plastic piece to hide it. 
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Aussie-Round-100-Werfer rotation 


Musical instrument makers and players fears for guitar neck wrap. 


Bass guitar is a 4 cms to 6.5 cms 60 cms neckk instrument and they constantly loaded 
with 80 kilograms of load. 


Anmeldungsdatum: 
19.09.2018 

Beitrage: 307 

Wohnort: Istanbul - Turkey 


Wrap comes from two things, 

moisture and heat difference 

This is natural for wood. 

Luthiers uses wood grain for to stop the wrap. 

If they use 45 degrees grain , second wood layers might be put to its reverse. 


They take big wood piece. 


Cut lenghtwise to two piece and rotate the second piece 180 degrees to match two 
opposing grains for their advantage. 


They glue it and than they carve it. 


Polyurethane wood glue is good because it hardens with moisture. 
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Mustafa Umut Sarac 
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Anmeldungsdatum: 
19.09.2018 

Beitrage: 307 

Wohnort: Istanbul - Turkey 


Nach oben 


I 
B der K-te 
Wurfkreis-Choleriker 


Anmeldungsdatum: 
20.02.2006 
Beitrage: 147 
Wohnort: Wien 


1 Verfasst am: 22.01.2019, 18:09 Titel: IR Filter removed camera can see thermal on land 


I am an photographer and archaeologist. In archaeology business , thermal sensing is 
done with satellites or drones. To do that , you have to see the heat or lets say infrared. 
Modern digital cameras do the opposite , their sensors are ultimately sensitive to heat 
image or infrared image and they cut this sensivity with factory installed ccd or cmos 
sensor filters. 


But some does hack remove that filter and camera repairman can remove this small thin 
glass filter placed in front of sensor. 


When you remove it camera starts to see the heat as picture. All the woods , undersoil 
archaeological stone artifacts starts to appear on image. 


May be someone can do this trick to sense the heat wave or thermals in air. 


Someone can do it for telephone camera and telephone changes the small value changes 
with big color changes and even telephone can alert the boomerang thrower with sounds 


continue to post: AFTER BELOW DISCUSSIONS. 


Its been proved air has no infrared signature and camera cant see the hot air but 
it can be done with new idea. 


If the camera cant see the hot air , it can still see the land cooled or heated. 


Thermal air dislocation can be traced from land heat difference. 


Zuletzt bearbeitet von Mustafa Umut Sarac am 07.02.2019, 16:44, insgesamt 2-mal bearbeitet 


Som) (Cwm) 
[Di Verfasst am: 27.01.2019, 00:24 Titel: 


Zitat: 


Modern digital cameras do the opposite , their sensors are ultimately sensitive to heat 
image or infrared image and they cut this sensivity with factory installed ccd or cmos 
sensor filters. 
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No, that's wrong. These sensors are sensitive for visible light. For IR you need sensors 
operating at IR wavelegths. 
https://en.wikipedia.org/wiki/Thermographic camera 


Zitat: 


[..] to sense the heat wave or thermals in air. 


That also doesn't work. Air is for IR as transparent as for visible light. So when you aim 
the thermographic camera down to the ground it shows you the "heat" of the ground 

surface and not of the air between ground and sensor. And if you aim it up into sky you 
only get a homogeneously "picture" of ONE low temperature or the spot of the hot sun. 


What you need is this: 
https://en.wikipedia.org/wiki/Laser Doppler _velocimetr 
if you have little money left... 

Or something similar: 

https://youtu.be/AxRT60-kw78 


Nach oben 


Mustafa Umut Sarac [Di Verfasst am: 27.01.2019, 06:17 Titel: 
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You dont have any idea what you are talking. CCD and CMOS sensors are extremelly 
ultraviolet and infrared sensitive. 





I think you are not understanding whatever you are reading. Go to a physiciatry 


department. 
Anmeldungsdatum: 
19.09.2018 
Beitrage: 307 if Your thermal imagers cant see the thermal , its not because they cant see but its 


Wohnort: Istanbul - Turkey because they are designed to not see the air heat difference. 


If you setup your telephone imager fake color program , you can see the heat picture in 
air , if you do it stereo , you can see in 3d. 


Nach oben Cw) 


I | 


B der K-te Di Verfasst am: 28.01.2019, 00:10 Titel: 


Wurfkreis-Choleriker 


okay you specialist, then you are of course able to show us thermal pictures of mixed 


Anmeldungsdatum: tempered air... 
20.02.2006 

Beitrage: 147 

Wohnort: Wien Think about that: 


when you are convinced that the sensor of telephone are sensitive for UV, IR and obvious 
everything between, what do you think how intense it will seperate only thermal radiation 
to picture? Or will the visible light overflow thermal information? 


Zitat: 


if Your thermal imagers cant see the thermal , its not because they cant see but its 
because they are designed to not see the air heat difference 


that's not logical. I own a Testo 875 thermal camera and have joined a training course for 
it. How should they designed not to see heated air but warm surfaces? I can tell you: the 
thermal emisson rate of air is zero. That's not a design, it's a physical fact. 
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continue to post: AFTER above DISCUSSIONS. 


Its been proved air has no infrared signature and camera cant see the hot air but 
it can be done with new idea. 
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19.09.2018 
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Wohnort: Istanbul - Turkey thermal air dislocation can be traced from land heat difference. 
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ARTICLE FROM MEDIUM.COM 
The inventor is actually my best friend from high school in Romania — Andrei Evulet, inventor 40 patents 


Anmeldungedaturns Helicopters are big, with a large footprint. The spinning rotor is large, and makes it somewhat dangerous to get close to things. They can’t easily glide, and they’re noisy, expensive, and hard to fly 
19.09.2018 — there are lots of problems with helicopters that have held them back, and we want to find a better alternative. 

Beitrage: 307 In terms of the Jetoptera technology, we can scale it down to around 100 pound total weight and scale it up to 6,000 pounds and beyond, 

Wohnort: Istanbul - Turkey The Jetoptera lineup includes a range of sizes from drones to multi-passenger aircraft. 


Well, so this brings me to your secret sauce, which is the Jetoptera Fluidic Propulsion System (FPS). This appears to be a type of bladeless fan utilizing a high-pressure laminar airflow, almost like 
the Dyson air-multiplier fans. 


the idea behind fluidic propulsion is to use these jets of fluid and something called the Coanda effect in a new way in aviation. 

A scientist named Henri Coanda — who coincidentally happens to have been Romanian — and was working in Paris about a hundred years ago. He noticed that if you have a jet of high speed fluid 
going along a convex surface, it’s tends to stick to that surface and additionally entrain ambient fluids. He tried to make a jet engine using this back in his day, and never managed to make it work, 
but it’s been a kind of a dream to get this idea working in aviation. This idea was tried in the ‘60s & ‘70s, when NASA and the US military were trying to build a supersonic jump jet. They ended up 
going a jet developed in the UK — the Harrier. It wasn’t supersonic, but it’s a jump jet and it works. 


The US had tried an aircraft called the Rockwell XVF12, but it never took off. They had some interesting ideas using fluidics, but they were only trying to use it to go up & down, not for forward 
thrust, so they had two propulsion systems. The problem was the weight & mechanical complexity, so they eventually gave up on it. Over time things shifted to tilt-rotors, eventually gaving rise to 
the Osprey. In any case, we felt these ideas shouldn’t have been given up on because they offer really interesting possibilities. 

We went back to the drawing board, so to speak, and we’ve essentially made a bladeless fan on steroids. I guess you could compare it in some ways to the Dyson fan — although the first patent in 
that space was by Toshiba in 1981. Bladeless fans introduce a flow of fast moving air on the edges and that creates a drop in air pressure within trans-ambient air. They produce enough air 
movement to heat or cool yourself, but not enough to produce real thrust. 

The question for us was how to design these Coanda effect “thrusters” so that they not only produce a usable amount of thrust, but more importantly keep producing thrust as you’re moving 
forward through the air. We also wanted the same system to be used both for the vertical lift and forward propulsion — which saves on weight and complication. Our design lets you easily rotate 
the thrusters, there’s nothing moving inside them, and they’re very compact. 

Another part of our design enhances thrust augmentation, which happens by entraining ambient air & accelerating it through the thrusters. Our thrust augmentation numbers are more than two to 
one, which has never been achieved before 


Airflow testing in a wind tunnel on a lift-augmented airframe design. 
Our system makes a lot less noise, and part of the reason is that the noise of such a propulsion system is proportional to the eighth power of the speed of the exhaust. So if you reduce the exhaust 
speed dramatically, you will even more dramatically reduce the noise 
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J-500/1000 J-2000/4000 High-speed 


Payload: 25-50 lbs Payload: 100-220 lbs Payload: 450-800 lbs Payload: 450-800 lbs 
Max Range: 150 mi Max Range: 200 mi Max Range: 200 mi Max Range: 400 mi 
Speed: 200 mph Speed: 200 mph Speed: 200 mph Speed: 400 mph 


J-800 STOL J-3000STOL J-9000 STOL 


\ 


Max Payload: 2,000 lbs 
Max Range: 1,200 mi 
Max Speed: 200 mph 


Max Payload: 200 lbs Max Payload: 1,100 lbs 
Max Range: 500 mi Max Range: 1,100 mi 
Max Speed: 200 mph Max Speed: 200 mph 
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A leading-edge extension (LEX) is a small extension to an aircraft wing surface, forward of 
the leading edge. The primary reason for adding an extension is to improve the airflow at 
high angles of attack and low airspeeds, to improve handling and delay the stall. A dog 
tooth can also improve airflow and reduce drag at higher speeds. 


Contents 

1 Leading-edge slat 

2 Dogtooth extension 

3 Leading-edge cuff 

4 Leading-edge root extension 

5 Leading-edge vortex controller 
6 See also 

7 References 

Leading-edge slat 


Leading-edge slats deployed on an Airbus A318-100 

Main article: Leading-edge slat 

A leading-edge slat is an aerodynamic surface running spanwise just ahead of the wing 
leading edge. It creates a leading edge slot between the slat and wing which directs air 
over the wing surface, helping to maintain smooth airflow at low speeds and high angles of 
attack. This delays the stall, allowing the aircraft to fly at a higher angle of attack. Slats 
may be made fixed, or retractable in normal flight to minimize drag. 
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Dogtooth extension 


Dog tooth on the wing of a Hawker Hunter 

A dogtooth is a small, sharp zig-zag break in the leading edge of a wing. It is usually used 
on a swept wing, to generate a vortex flow field to prevent separated flow from 
progressing outboard at high angle of attack.[1] The effect is the same as a wing fence.[2] 
It can also be used on straight wings in a drooped leading edge arrangement.[citation 
needed] 


Where the dogtooth is added as an afterthought, as for example on the Hawker Hunter 
and some variants of the Quest Kodiak, the dogtooth is created by adding an extension to 
the outer section of the leading edge. 


Leading-edge cuff 


Experimental drooped leading-edge cuff on an American Aviation AA-1 Yankee 

Main article: Leading-edge cuff 

A leading edge cuff (or wing cuff) is a fixed aerodynamic device employed on fixed-wing 
aircraft to introduce a sharp discontinuity in the leading edge of the wing in the same way 
as a dogtooth. It also typically has a slightly drooped leading edge to improve low-speed 
characteristics. 


Leading-edge root extension 


Condensation vortex flows along the LERX of an F/A-18 

A leading-edge root extension (LERX) is a small fillet, typically roughly triangular in shape, 
running forward from the leading edge of the wing root to a point along the fuselage. 
These are often called simply leading-edge extensions (LEX), although they are not the 
only kind. To avoid ambiguity, this article uses the term LERX. 


On a modern fighter aircraft LERXes induce controlled airflow over the wing at high angles 
of attack, so delaying the stall and consequent loss of lift. In cruising flight the effect of 
the LERX is minimal. However at high angles of attack, as often encountered in a dog fight 
or during takeoff and landing, the LERX generates a high-speed vortex that attaches to the 
top of the wing. The vortex action maintains a smooth airflow over the wing surface well 
past the normal stall point at which the airflow would otherwise break up, thus sustaining 
lift at very high angles. 


LERX were first used on the Northrop F-5 "Freedom fighter" which flew in 1959,[3] and 
have since become commonplace on many combat aircraft. The F/A-18 Hornet has 
especially large examples, as does the Sukhoi Su-27 and the CAC/PAC JF-17 Thunder. The 
Su-27 LERX help make some advanced maneuvers possible, such as the Pugachev's 
Cobra, the Cobra Turn and the Kulbit. 


A long, narrow sideways extension to the fuselage, attached in this position, is an example 
of a chine. 


Leading-edge vortex controller 

Leading-edge vortex controller (LEVCON) systems are a continuation of leading-edge root 
extension (LERX) technology, but with actuation that allows the leading edge vortices to 
be modified without adjusting the aircraft's attitude [4]. Otherwise they operate on the 
same principles as the LERX system to create lift augmenting leading edge vortices during 
high angle of attack flight. 


This system has been incorporated in the Russian Sukhoi Su-57 and Indian HAL LCA Navy 
[5]. 


The LEVCONs actuation ability also improves its performance over the LERX system in 


http://www.bumerangclub.de/phpbb/viewtopic.php ?t=2350[09. 12.2019 00:03:31] 


:: Thema anzeigen - Leading Edge Extension - LERX, Cuff, Dog Touth, Slat 


other areas. When combined with the thrust vectoring controller (TVC), the aircraft 
controllability at extreme angles of attack is further increased, which assists in stunts 
which require supermaneuverability such as Pugachev's Cobra.[dubious — discuss][citation 
needed] Additionally, on the Sukhoi Su-57 the LEVCON system is used for increased 
departure-resistance in the event of thrust vectoring controller (TVC) failure at a post-stall 
attitude. It can also be used for trimming the aircraft, and optimizing the lift to drag ratio 


during cruise 
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Here is the genius idea. How can we use that idea at our boomerangs ? 
Did you ever think ? 


I think this idea would be a answer to my frisbee which round a loop question. 
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een Nope, if you throw a "disc" shaped like the shield of this postmodern garden umbrella, it 


will immediately roll over and crash into ground. Belief me, simple physics. You can 3D 
print it and give it a try. 
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I really like that idea seriously after seeing lots of helicopter and airplanes we didn’t realize 
that someone in the 1400th century has designed this amazing thing seriously outstanding 
as business assignment help provider I haven't imagine that we have seen that design in 
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I read ship optimization papers and one of them was very interesting. I will add to next post, paper and images. 
I always thought cargo ships could be lot more beatiful but makers drops the costs and prefer most simple flat cut steel parts for hulls. 


antield aie Someone said if you aerodynamically or hydrodynamically optimize a wing or ship and if it is for only fly or sail for ONE SPEED , the optimization result is very beatiful. 
nmelaungsdatum: 


19.09.2018 
Beitrage: 240 Art Nouveau is the most close art to describe that beauty. 


Wohnort: Istanbul - Turkey 
I dont have information if someone had had been optimized a boomerang with a software but if you do , select one speed. 


If you select THREE speeds to optimize , the design would be ugly as much as a soap block. 


I will send the paper and images to coming below post. 
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Fig. 12. Lines for hull optimized at F = 0.408. 


Table 2 
Wave drag and friction drag coefficients 10°C SL, for the initial hull and the four optimized hulls 


Hull Cw at F = 0.25 Cw at F = 0.316 Cw at F = 0.408 (1 +k)Cp 
Initial 14.26 22.98 37.36 22.84 
Opt.250 0.46 19.06 
Opt.316 0.84 21.58 
Opt.408 1.78 22.52 
Opt-3F 0.22 0.46 2.64 24.42 
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Table 3 

Contribution of wave drag to total drag for the initial hull and the four optimized hulls 

Hull Cy/Cy at F = 0.25 (%) Cy/Cy at F = 0.316 (%) Cy/Cr at F = 0.408 (%) 
Initial 38 50 62 

Opt.250 2 = - 

Opt.316 ~ - - 

Opt.408 ~ ~ 7 

Opt-3F 1 2 10 


SINGLE DRAG SINGLE WAVE RESISTANCE OPTIMISED HULL. 


LOOK AT THE CREATIVITY THAT YOU CANT FIND ANYWHERE but GEODESIC CONVOLUTIONAL OPTIMIZATION BY NEURAL NETWORKS EITHER IS GOOD , FIRST NEEDS LESS 
EFFORT. 


BY THIS WAY , | HAVE BEEN JUST POSTED EITHER METHODS , LOOK AT MY OTHER POSTS. 


Here is the paper : 


https://drive.google.com/file/d/165c1Ct6_jbxTjfdjqdWemtoB7Gfyseix/view?usp=sharing 
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Mustafa Umut Sarac [i Verfasst am: 22.03.2020, 11:33 Titel: Locked in - Design Boom Free on Cloud SIMSCALE (CY Zitat ) 
Aussie-Round-100-Werfer Part 1 (Cr Zitat) 


You are locked in , and its boring and mind bending 
experience. Your hobby is boomerangs and I have solutions 





for you. 
Anmeldungsdatum: You can play with web browser based simscale cloud parallel 
19.09.2018 H 
Beitrage: 307 computer free but you have to know how to do it 


Wohnort: Istanbul - Turkey 


I posted at second mail what to do. 


This posts covers my idea and after reading and watching 
videos , you can apply yours. 


I had been written down the necesserity of separation paths 
of wing tip flow and wake flow. This is the main source of 
turbulence at helicopters. 


But as others indicates hub flow and wake flow mixing is the 
other turbulence source. 


The way to correct these flow paths is the simulation but 
visualisation of streamlines. 


Streamlines will show you why and how turbulence been 
generated and how to attack this problem by designing the 
cad model second time or more. 

This is cheapest and easiest and less time consuming way. 


If you spend two hours per simulation , you can reach a 
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Nach oben 


good design within hours ,, days or week. 


My main idea is to bend the wings helicallly to copy what 
nasa or submarines to separate the wing tip and wing wake 
flows. 


You can solve the problem with starting with a helical one 
and than start with helical wing tip one. 


You can bend the tips upwards like Manuel Schutz also. 


3 different designs will keep you busy in home. 


[size=18]You can use SIMSCALE FREE cloud simulation 
service and not depend your weak computer Its web 
browser based. 


I will post prelimanary design with programmable pocket 
hand calculator programs thread also. 


I will post simscale racing car simulation and visual 
optimization videos plus fan , propeller , drone rotor, 
turbomachinery simulation, optimization videos also 


IF drawing a boomerang is difficult on cad , there is a thread 
on here about how to draw boomerang on cad 


Mustafa Umut Sarac 
Istanbul 
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Mustafa Umut Sarac [i Verfasst am: 22.03.2020, 13:05 Titel: Locked in - Design Boom Free on Cloud SIMSCALE (CY Zitat ) 
Aussie-Round-100-Werfer Part 2 Ci ziaa 


SIMSCALE IS WEBBROWSER BASED ONLINE CLOUD 
SIMULATION PLATFORM, 

YOU CAN USE IT FREE AND IF YOU ARE PROFESSIONAL 
Anmeldungsdatum: YOU CAN PAY 


19.09.2018 
Beitrage: 307 
Wohnort: Istanbul - Turkey 





You need to draw your boomerang in cad software to upload 
to simscale. 


Our friend lapjoint created a topic and linked his website to 
draw your boomerang. 


DRAWING YOUR BOOMERANG IN CAD : 
LINK IS BELOW : 


http://www.bumerangclub.de/phpbb/viewtopic. php ?t=2290 
FREE SIMSCALE 

DRONE ROTOR SIMULATION AND VISUAL OPTIMIZATION 
YOUTUBE VIDEO LINK IS AT BELOW: 
https://www.youtube.com/watch ?v=ejfCnQs6HD4 
SIMSCALE FREE , 

PROPELLER OR FAN SIMULATION AND OPTIMIZATION 
YOUTUBE VIDEO IS BELOW: 


https://www.youtube.com/watch?v=V7uYORB116k 
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SIMSCALE FREE, 
PROPELLER DESIGN SIMULATION YOUTUBE VIDEO LINK IS 


BELOW : 


[/url]https://www.youtube.com/watch?v=voVYFZIXIfs[ url] 


Mustafa Umut Sarac 
Istanbul 
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Mustafa Umut Sarac [i Verfasst am: 19.09.2018, 21:52 Titel: Looking for plan of boomerang ascends 70 meters 
Aussie-Round-100-Werfer vertically 


I had a boomerang , british made , 20 years ago , it was ascendiing 70 meters high with 
coming wind like a frisbee. I am looking for a plan as that old boomerang. 


thanks , 


Anmeldungsdatum: 
19.09.2018 
Beitrage: 307 
Wohnort: Istanbul - Turkey Istanbul 
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Ranglisten-Ass 
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19.09.2018 
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Wohnort: Istanbul - Turkey 
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Ranglisten-Ass 





Speed-Recad Plane "C309" 1968~ 
Having decided to break the exinting world record for propeller planes, C 













nm 
came up with an idea for 6 unique plane with a tront propeller and. rea 
propetier. Phove on the left is an aarly scale model, The contigur 

ultimately urrwed 41 atter due considerations for greater prop 

air resittance is sown im the 9 below, The propellers wore 1 
conjunction with Hamilton ' \ largest propeller make: Thy 


Anmeldungsdatum: blades have a litt effect, while halt the blades ate sant to be supersonic 
19.09.2018 
Beitrage: 240 


Wohnort: Istanbul - Turkey 


Accommodates only one person who pilots it bing on his belly facing | 
direction in whieh it ties The engine unit comssts of two 3 





ha Marcu voter 
engines 
11 is said that o jet Comsumes two times as much fuel 2s 6 propelfer plane yror 





both the same speed, Colani propheves that in & not-too-distant future 
sinall planes will ravert back to propellers 
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Mustafa Umut Sarac D Verfasst am: 10.06.2019, 20:59 ‘Titel: Magnetohydrodynamic Liquid Surface Boomerang ), 
Aussie-Round-100-Werfer ? 
I am thinking to design a boomerang with top surface is ferrofluid liquid and this liquid is 
attached to surface with bottom magnet and liquid changes the surface with depending on 
flowing flow and induced turbulence. 





I was thinking to build a hi fi turntable with ferrofluid droplet needle tip where head 
Anmeldungsdatum: eae : 
19.09.2018 magnet keeps it in its place and droplet takes the shape of long play channel and vibrates 


Beitrage: 307 and piezo electric sensor records the long play music. 
Wohnort: Istanbul - Turkey 


Now, 


ferrofluid is a fluid with internal iron particles and changes its shape with the presense of 
electromagnetic field. 


Same time , its sticks to a magnet and small perturbations does not effect its place. 

If we cover a boomerang internal or top surface with a magnet and cover the magnet with 
ferrofluid liquid , ferrofluid stick to magnet and boomerang surface becomes wet and solid 
together. 

If we throw the boomerang , airflow flow on magnet and makes a electric production. If 
there is turbulence , turbulence area should have more dynamic vibration and more 
electric generation. 


If there is electric , there is shape change on ferrofluid and aerodynamic changes. 


If we keep magnet weaker , fluid becomes flatter and becomes follow the air flow force 
and shape. 


This fluid would be dynamic and airfoil sections of ferrofluid becomes natural and flight 
might be better. 


Electric generation is the subject of mhd magnetohydrodynamics , ferrofluid shape change 
depends on rheology and electric fields. 


If we keep the magnet weight low , we can use ceramic , plastic magnets or 
electromagnets with one time throw battery. 
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Mustafa Umut Sarac 


Istanbul 
Nach oben (www) 
| 
B der K-te D Verfasst am: 13.06.2019, 08:06 Titel: 


Wurfkreis-Choleriker 


Man you are genius, full of new functional ideas. 


AA aoa Especially the ‘airflow on magnet' to generate electric energy will revolutionize common 

Beitrage: 147 physics. 

Wohnort: Wien Don’t waste your time posting your inventions to this stupid forum. Your place is with the 
real creators like the Maker Fair. Make it big, go to real gamechanger. 

Nach oben (SH om) 

Mustafa Umut Sarac [i Verfasst am: 13.06.2019, 15:37 Titel: 


Aussie-Round-100-Werfer 


Hello my friend , thank you for your kind words and suggestion. 


I am interested in diy real airplanes and micro gas turbines for a long time. I found a 

russian patent kazantsev , and he suggests to use a mhd ring with generating intense heat 
and electrodynamic force and he was defending to put in to the middle of ring - out side of 

Anmeldungsdatum: : : : 

19.09.2018 the heat channel , think ac ring - a rotor turns with force. 


Beitrage: 307 
Wohnort: Istanbul - Turkey 





I started to interest with mhd by this way. 
MHD concept is very old and faraday invented it. 


Now , I collected lots of interesting stuff to be able to design whatever I said. 
These are computer algorithms , concepts etc. 


My main goal is to optimize wild things and put their 3d files , design files etc. 


Honestly talking , I dont like small , middle sized , lightweight and extreme narrow and 
thin boomerangs. I have those and no place in istanbul witrhout hitting many persons. 
Parks etc are extremelly crowded. 


I love to throw at winter storms with very big and heavy , large wide thick ones. 


Now there is need of purchasing GPU CUDA card and computer codes and student 
softwares. 


I am going in to self optimization like we blow air to paper. I am in to coanda effect , 
speed train optimization , kriling etc. 


And I am in industrial design , architecture , acoustics - think what about a mta with 
whistle , fly and whistling - sculpture and I am in musical instrument making. 


What are the common points , its proportions , easiest recognisable simplest design 
algorithms and suprise effect. Shape like an mathematician , proportion like an musician 
and do everything like a big mathematical concepts short proof. 


Nach oben (www) 


B der K-te Di Verfasst am: 14.06.2019, 10:50 Titel: 


Wurfkreis-Choleriker 


Stop collecting, do it finally. We want so se results. I do not expect you to turn some of 


Anmeldungsdatum: your fantasies into reality. 
20.02.2006 


Beitrage: 147 
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Wohnort: Wien MTA with whistle, that's what I thought, it is your understanding of industrial design. Fly 
and whistling is like walking with hobble or sailing with anchor line to the ground. 
For none-mta indeed it is an old idea: 
http://www.bumerangclub.de/phpbb/viewtopic.php?p=6391#6391 
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Mustafa Umut Sarac D Verfasst am: 12.10.2018, 15:47 Titel: Mechanical Computer for Felix Hess Boomerang (CY Zitat ) 
Aussie-Round-100-Werfer — Trajectory (Cr zinta 


Last night , I read about Nobel Prize winner Enrico Fermi and his invention Fermiac. 


At 1946, neutron trajectory calculations are so difficult , hundreds of women were 
calculating such things day and night on mechanical calculators. 





Anmeldungsdatum: 

see 407 Fermi invented a notebook size trolley with a pen on its tip and when he changes the gears 
itr 5 ‘ . 

Wohnort: Istanbul - Turkey Of the wheels , trolley was drawing the neutron path in nuclear reactor. Device is named 


as Fermiac or Fermi's Trolley. 

I thought same can be made for boomerang trajectory. 

I am an archaeologist and have no university mathematics and physics education but I can 
think such a analog mechanical computer for felix hess trajectory drawing, by if solidworks 
and matlab works together. 

We would code matlab by felix hess boomerang trajectory computer program source code 
and matlab interacts with solidworks and evolutionary program to design such a 


mechanical computer. 


When it is completed , you send the file to 3d printing house and final print and a pen 
draws boomerang trajectory on paper with changed-variables 


I dont know if the differential would be needed to be calculated but there are many 
differential calculators made by MECCANO toy parts. 


If you are smart and knowing what you are doing , you can go from meccano route. 


I am after no electric and osciloscope using route but there are analog computers which 
uses electric and electronic. 


I will post meccano publications list and important aircraft ww2 mechanical computer 
papers. 


And I will upload analog electronic computers making design books. 


Nach oben SE pm) www) 
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Mustafa Umut Sarac D Verfasst am: 12.10.2018, 15:50 Titel: 


Aussie-Round-100-Werfer 





MECCANO IS A MECHANICAL TOY BRAND. STILL ACTIVE. THIS IS A LIST OF 
MECCANO ARTICLES DESCRI BES MECCANO DIFFERENTIAL ANALYZERS AND 
THEI R WORKING OR USE AT THE RESEARCH INSTITUTES 


Adler, M., "Meccano Torque Amplifier", 2001 Online description of a demonstration torque 

Anmeldungsdatum: ae : 

19.09.2018 amplifier using standard Meccano parts. 
| Beitrage: 307 Amble, O., "On a principle of Connexion for Bush Integrators," Journal of Scientific 
Wohnort: Istanbul - Turkey Inctruments, 23, 284-287, 1946. A survey of regenerative connections of one or two 
integrators, by which it is possible to obtain functions such as the logarithm, square root, 
or any rational power. 

Anon., "Sir William Thomson's Harmonic Analyser," Engineering, 30, 561, 1880. A 
description of a seven integrator version of William Thomson's harmonic analyser (see 
Thomson (1878)) constructed by R. W. Munro for the Meteorological Office. Contains a 
detailed engraving. 

Anon., "With the Editor. Meccano Aids Scientific Research,” Meccano Magazine, XIX, 6, 
441, 1934. A one page introduction to a following article Anon. (1934B) discussing the 
Manchester Meccano differential analyzer and Bush's prototype at MIT. 

Anon., "Machine Solves Mathematical Problems. A Wonderful Meccano Mechanism," 
Meccano Magazine, XIX, 6, 442-444, 1934. A good article, with many excellent pictures of 
both the Manchester Meccano differential analyzer and Bush's prototype at MIT. A short 
extract from this is reproduced in Wright (1978). 

Anon., "Servo-Mechanism Demonstrated Today by Professor Harold L. Hazen," The MIT 
Tech, LIV, 9, 1, 1934. Describes a servo mechanism designed to follow a curve on the 
differential analyzer input table. Can be found online here: P1, P4. 

Anon., "A Diligent Machine," The Manchester Guardian, 25 Jan 1934, p 8. A curious short 
column commenting on the report Anon (1934E) later in the same issue. 

Anon., "A Calculating Machine Working by Curves for Manchester University," The 
Manchester Guardian, 25 Jan 1934, pp 9-10. More than a full column devoted to the full 
scale analyzer being built for Manchester University, describing in layman's terms the 
kinds of applications it would be used for. 

Anon. "Differential Analyser at Manchester University," Engineering, 140, 3268, 88-92, 
1935. A description of the Metropolitan-Vickers machine at Manchester. Includes good 
pictures including the digital revolution counters and time interval camera. 
Anon., "Differential Analyser for the University of Manchester," Nature, 135, 535, 1935. A 
brief column reporting on the opening ceremony for the Manchester Metropolitan-Vickers 
machine. 
Anon., "The Differential Analyser," The Engineer, 160, 4149, July 19 & 26, 1935. An 
excellent two part article describing the mechanical principles and construction of the 
differential analyzer. 
Anon. "The Differential Analyser in Electrical Engineering," Nature, 143, 36, 1939. A review 
of the two papers Hartree (1938C) and Hartree (1938D). 
Anon., "The Electro-Mechanical Brain - MIT.'s Differential Analyzer Advances Science by 
Freeing it from Pick-and-Shovel Work of Mathematics," LIFE, Jan 14, 1946, pp 73-76. A 
brief article with outstanding pictures describing the Rockefeller differential analyzer at 
MIT. 
Anon., Annual Report of the University of Malaya 1949-50, pp 44-45. Contains a brief 
mention of Prof. J. C. Cooke's Meccano differential analyzer; specifically that it then had 
three integrators, with a fourth planned. 
Anon., "A Meccano Calculating Machine. Solving Complex Mathematical Equations," 
Meccano Magazine, XXXVI, 1, 11, 1951. A one page article describing the Meccano 
differential analyzer built by Prof. J. C. Cooke at the University of Malaya, Singapore. 
Anon., "Mechanical Differential Analyser with SKF Bearings," The SKF Ball Bearing Journal, 
#3, 67-72, 1953. Description of the Chalmers University DA, with excellent pictures. This 
machine is unusual in having the interconnect oriented vertically with integrators hanging 
below. The integrator design is also unconventional. 
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Anon., "Differential Analyser," The GMM Series of Modern Supermodels No. 4, London: The | 
Chief Meccanoman, 1967. The first set of model building instructions published for a 
Meccano model of Bush's differential analyzer. 

Anon., "Pioneer Computer Goes To Washington," USC University Bulletin, 26, 13, Jan 23, 
1978. 

Reports on the dismantling of the UCLA differential analyzer. It was sent to the 
Smithsonian, where it remains in storage. 

Anon. "Among the Model Builders," Meccano Magazine, 58, 3, 54-55, 1973. Reports on the 
rediscovery of the Cambridge Meccano differential analyzer in New Zealand at MOTAT. 
Includes a picture reproduced from the New Zealand Herald (Anon (1973B)). The text is 
somewhat confused as to the provenance of this machine. 

Anon., "Toy Used to Build 'Brain Box' in 1930s," New Zealand Herald, 2 June, 1973. A brief 
report on the rediscovery of the Cambridge Meccano differential analyzer and its 
installation at MOTAT. Includes a good picture with Dr. Whale, which is reproduced in Anon 
(11973): 

Anon., "Computer Display," Museum News, MOTAT, Sep. 1973. A brief report on the then 
new computer display at MOTAT, featuring the Cambridge Meccano differential analyzer. 
Anon., "Among the Model Builders," Meccano Magazine, 59, 2, 36, 1974. A follow up 
article reproducing a letter from a Mr. Barcroft who was a laboratory assistant working 
under the direction of A Porter operating a Meccano differential analyzer at the Air Defence 
and Research Establishment, Malvern in 1942. It is unclear just which machine he refers 
to. 

Anon. "New Computer Display,", Museum News, MOTAT, Sep. 1981. A brief report on the 
recently updated computer display at MOTAT. The article states that at this time the 
Meccano differential analyzer "is still capable of performing calculus." 

Anon., "That Which was Lost has been Found," New Zealand Federation of Meccano 
Modellers Magazine, 17, 3, 1993. The editorial reproduces a picture from the New Zealand 
Herald of the Cambridge Meccano differential analyzer after it was rediscovered at MOTAT. 
There are brief notes plus a reproduction of another article from The Dominion of June 23, 
1993. 

Anon., "Meccano Differential Analyser No.2," New Zealand Federation of Meccano 
Modellers Magazine, 25, 1, 2001. Although no author is identified, these notes are edited 
from Tee (1993). See also Irwin (2001). 

Ashurst, F. G., Pioneers of Computing. London: Frederick Muller, 1983. An excellent 
collection of short biographies. Chapter 7 is devoted to Vannevar Bush and the differential 
analyzers. 

Ashdown, G. L., and Selig, K. L., "A General Purpose Differential Analyser Part 1 - 
Description of Machine," Elliott Journal, 1, 2 44-48, 1951. A six integrator machine using 
disk-ball-cylinder integrators and magslip based servo followers. Incorporates photo 
electric curve followers on the input tables. See also Hersom (1952). 

Asprey, W. (Editor), Computing Before Computers. Ames, Iowa: Iowa State University 
Press, 1990. Chapter five "Analog Computing Devices" contributed by Alan G. Bromley 
provides a good general survey of analog computation devices, from early planimiters, 
Kelvin's harmonic analyzer, differential analyzers, to modern electronic analog techniques. 
The full text is available online here. 

Barton, J. C., Campbell, D. A., and Read, R. C., "An Analog Method for Studying Multiple 
Scattering," Proceedings of the Physical Society, LXX, 8A, 605-614, 1957. This paper 
describes a simulation of multiple scattering conducted using a source of random motion 
"coupled to a differential analyser, built in Meccano, which is similar to one built by Hartree | 
and Porter (1935)." 

Beard, R. E. "The Differential Analyser" Royal College of Science Journal, 12, 127-138, 
1942. The text of a lecture delivered before the Society on 24 February 1942, describing 
the basic principles of the differential analyzer and including a picture of Beard's own 
machine. 

Beard, R. E., "The Construction of a Small Scale Differential Analyser and its Application to | 
the Calculation of Actuarial Functions," Journal of the Institute of Actuaries. LXXI (part IT), 
193-227, 1942. A brief description of the machine, with a more extensive discussion on its 
application to actuarial work. A summary of the ensuing discussion after the paper was | 
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presented is also included. 

Berends, T., "Historic Machine found by MOTAT," New Zealand Herald, 29 June, 1993. A 
report on the rediscovery of the Meccano differential analyzer at MOTAT. Pictured with the 
machine are Dr. H. Whale and R. Dearing, director of the museum, who states that it will 
be restored and displayed in a prime position in the museum. 

Berry, T. M., "Polarized-Light Servo System," AIEE Transactions, 63, 4, 195-198, 1944. 
Description of the photo electric follower system used on the General Electric differential 
analyzer (see Kuehni (1944)). 

Blackett, P. M. S. and Williams, F. C., "An Automatic Curve Follower for the Differential 
Analyser," Proceedings of the Cambridge Philosophical Society, 35, 494-505, 1939. This 
design uses a photoelectric slope detector, a mechanical arrangement to generate the 
tangent of an angle, plus an integrator to follow the slope of the curve more smoothly than 
with the simple servo arrangement of Hazen (1936). 

Boerdijk, Ir. A. H., "Constructive Use of Friction in Torque Amplifiers and Constant Torque 
Devices," Constructor Quarterly, 4, 24-25, June 1989. Describes the principles of the 
torque amplifier and related torque limiting devices. 

Bowles, M. D., "U.S. Technological Enthusiasm and British Technological Skepticism in the 
Age of the Analog Brain," IEEE Annals of the History of Computing, 18, 4, 5-15, 1996. 


This article is a comparative analysis of the British and U.S. differential analyzers from 
1930 to 1945. The author examines the development of the Bush and Hartree analyzers in 
the context of the U.S. engineering community and the British scientific community. 
Includes many interesting details. 

Buckner, H., The Differential Analyser, Gottingen, undated. 

This monograph develops a mathematical theory of set-ups with several free inputs both 
from a topological and an analytical point of view using the theory of Pfaffian systems. It 
was developed independently of Shannon (1941). It is very remote from the practicalities 
of actual machine operation. 

Bush, V., "The Differential Analyzer. A New Machine for Solving Differential Equations," 
Journal of the Franklin Institute, 212, 447-488, 1931. Bush's original paper giving a 
detailed account of the first differential analyzer built at MIT in 1930. 

Bush, V., and Caldwell, S. H., "A New Type of Differential Analyzer," Journal of the Franklin 
Institute, 240, 255, 1945. A lengthy paper describing the very large scale second | 
generation machine at MIT (the Rockefeller DA). This system made extensive use of shaft 
angle encoders and servo motors, allowing the mechanical integrators to be 
interconnected electrically through a matrix of telephone switching relays rather than 
though mechanical shafting, and programmed from punched paper tape. 

Bush, V., Pieces of the Action, New York: William Morrow and Company, 1970. Bush's 
autobiography. Contains only brief mention of the differential analyzer work. 

Cairns, W. J., Crank, J., and Lloyd, E. C., "Some Improvements in the Construction of a 
Small Scale Differential Analyser and a Review of Recent Applications," Armament 
Research Department Theoretical Research Memo. No. 27/44, 1944. UK National Archives 
reference DEFE 15/751 C20779. Describes improvements made to the Cambridge model to 
enhance reliability and usability: stronger output arms in the torque amplifiers, lighter 
integrator discs, clutches in the lead screw drives, and a double input table similar to 
Hartree's for time lag problems. Applications described include problems in heat flow, 
explosive detonations, and transmission line simulations. 

Campbell, S. M. "Beatrice Helen Worsley: Canada's Female Computer Pioneer," IEEE 
Annals of the History of Computing, 25, 4, 51-62, 2003. A short biography of Beatrice 
Worsley. Includes a brief mention of the Meccano differential analyzer she built over a 6 
week period in the summer of 1948. 

Cook, A. C. Differential Analyzer Manual, Schenectady: General Electric 

A manual prepared for the use of General Electric Staff and prospective users of the 
analyzer. Chapter II is particularly useful as it sets out methods of assembling the 
integrators and other special units for a great variety of functions. 

Cook, A. C., and Maginniss, F., J., "More Differential Analyzer Applications." General 
Electric Review, 52, 8, 14-20, 1949. This paper is a follow up to Maginniss (1945), 
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reporting on eight more engineering applications of the General Electric analyzer. The front 
cover of this issue has an excellent picture of the analyzer. 

Cook, A. C., "Special Devices Aid Differential Analyzer Solution of Complex Problems," 
Transactions of AIEE, 69, 1365-1370, 1950. 

Describes a range of special devices added to the GE differential analyzer. These include a 
curve follower, vector summation device, sinusoid generator, multiplier, and others. 
Cossons, N. (ed.), Making of the Modern World, London: John Murray, 1992. 

An illustrated volume highlighting 100 key inventions from the collections of the London 
Science Museum. Includes a beautiful picture of Hartree's full scale machine. 

Cresswell, J., MOTAT: Museum of Transport and Technology of New Zealand (Inc.), 
Auckland, New Zealand: Hamlyn, 1976. Almost too late, a small group of enthusiasts 
joined together in an attempt to preserve the remaining relics of New Zealand's transport 
and engineering history. The result of their enterprise is the subject of this book. The 
Meccano differential analyzer is discussed on p102. 

Croarken, M., Early Scientific Computing in Britain, Oxford: Oxford Science Publications, 
1990. Chapter 5 is devoted to a discussion of the Manchester and Cambridge differential 
analyzers 

Croarken, M., "The Emergence of Computing Science Research and Teaching at 
Cambridge, 1936-1949," IEEE Annals of the History of Computing, 14, 4, 10-15, 1992. 
This article describes the motivation behind the creation of the laboratory. It covers the 
period during which both the model and full scale differential analyzers were installed and 
operated. 

Croarken, M., "Computing in Britain During World War II," IEE History of Technology 
Summer Meeting 6th July 2002, London, 2002. Includes a discussion of the use of the 
Manchester and Cambridge differential analyzers for military calculations. Includes a very 
extensive set of references. 

Crank, J., The Differential Analyser, London: Longmans, 1947. An excellent introduction by 
the person in charge of operation of the full scale differential analyzer in the Mathematical 
Laboratory at the University of Cambridge. Includes many pictures and diagrams and a 
fairly detailed account of the construction of the Meccano machines. 

Cundy, H. M., and Rollett, A. P,. Mathematical Models, Oxford: Oxford University Press, 
1961. Brief description of the principles of Bush's differential analyzer. Mentions the 
possibility of Meccano construction. 

Dalton, J., "Continuing the Saga of the Differential Analyser," Meccanoman's Newsmag, 
#68, 1994. Reports on an interview with Maurice Wilkes on the early history of the 
Cambridge Meccano differential analyzer. 

Darwin, C. G., "Douglas Rayner Hartree 1897-1958," Biographical Memoirs of Fellows of 
the Royal Society, 4, 103-116, 1958. An excellent short biography of Hartree. Includes a 
bibliography listing his published works. 

Eames, C., and Eames, R. A., Computer Perspective, Cambridge, MA: Harvard University 
Press, 1973. This book is based on an exhibition conceived and assembled for IBM, 
displaying aspects of the intellectual and socio-economic environments in the sixty years 
leading up to the modern computer. Page 119, titled "Meccano and Quantum Mechanics", 
is devoted to the Manchester Meccano differential analyzer. 

Eyres, N. R., "Meccano in the Classroom," Mathematical Gazette, 54, 389, 282-283, Oct 
1970. 

A short article describing a two integrator Meccano differential analyzer with no torque 
amplifiers, used for educational purposes. 

Fail, R., "Electro-mechanical Servo for Differential Analyser," Meccanoman's Journal, #12, 
310,1968. A rudimentary electro-mechanical servo design to replace a torque amplifier. 
Fail, R., "Mini Differential Analyzer," Midlands Meccano Guild Gazette, No. 16, 4-9, April 
1993. A small demonstration model from standard Meccano parts with full construction 
details. Two integrators and output table. Uses electro-mechanical servos instead of torque 
amplifiers. 

Fischer, C. F., "Reminiscences at the end of the Century," Molecular Physics, 98, 1043- 
1050, 2000 A collection of auto-biographical notes including an interesting discussion of 
the author's work as a research student with Hartree around the time he was building the 
first Meccano differential analyzer. Available online here. 
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Fischer, C. F., Douglas Rayner Hartree - His Life in Science and Computing, Singapore: 
World Scientific, 2003. This scientific biography of Douglas R. Hartree not only describes 
important events in his life but also outlines his contributions to a number of fields. 
Hartree was very interested in the process of computation. When he learned of a 
differential analyzer for solving differential equations, he first built a model using Meccano. 


Ford, H. C., "Mechanical Movement" United States Patents 1,317,915, 1,317,916, 1919. 
The disk/ball/cylinder integrator used by Hannibal Ford in military fire control systems. I 
am not aware of this type of integrator ever being used in a differential analyzer, but it has 
the advantage of being able to transmit substantial torque without requiring a torque 
amplifier. The second patent has a derivative capable of even greater loading. 

Gray, E., "The Torque Amplifier," New Zealand Federation of Meccano Modellers Magazine, 
Oct 1992. An unusual application of the torque amplifier to amplify the outputs of servo 
motors in a motor chassis. 

Hartree, D. R., F.R.S., and Porter, A., "The Construction and Operation of a Model 
Differential Analyser," Memoirs and Proceedings of the Manchester Literary & Philosophical 
Society, 79, 51-74, 1935. A detailed account of the construction and operation of the 
Meccano differential analyzer at Manchester University including a number of photographs 
of the machine. 

Hartree, D. R., F.R.S., and Ingham, J., "Note on the Application of the Differential Analyser 
to the Calculation of Train Running times," Memoirs and Proceedings of the Manchester 
Literary & Philosophical Society, 83, 1-15, 1938. An interesting paper on a relatively 
simple second order equation. Although the work was done on the full scale machine, 
reference is made to the fact this would be a suitable problem for the Meccano differential 
analyzer described in Hartree (1935). 

Hartree, D. R., "The Mechanical Integration of Differential Equations," Mathematical 
Gazette, 22, 342-364, 1938. A comprehensive account of the construction and application 
of the Manchester differential analyzers with a good close up photograph of the integrators 
of the full scale machine. 

Hartree, D. R, and Nuttall, A. K., "The Differential Analyser and its Application in Electrical 
Engineering," Journal of the Institution of Electrical Engineers, 83, 643-647, 1938. A fairly 
detailed account of the Metropolitan-Vickers machine with good pictures, including of the 
special input table. A somewhat briefer section discusses actual applications. 

Hartree, D. R., and Porter, A., "The Application of the Differential Analyzer to transients on 
a Distortionless Transmission Line," Journal of the Institution of Electrical Engineers, 83, 
648-656, 1938. Examines the behavior of transients on a finite distortionless transmission 
line. This problem required use of a special input table that can feed back a solution after a 
fixed delay. Application to lightening arresters is discussed. 

Hartree, D. R., "The Bush Differential Analyser and its Applications," Nature, 146, 3697, 
319-323, 1940. A general description of the differential analyzer. Despite the title, the 
pictures are actually of the Metropolitan-Vickers machine at Manchester. 

Hartree, D, R., "A Great Calculating Machine: The Bush Differential Analyser and its 
Applications in Science and Industry," Proceedings of the Royal Institution, 31, 151-170, 
1940. A paper presented at the Royal Institution weekly evening meeting on May 17, 
1940. Describes the differential analyzer in general, the full scale Manchester machine 
specifically, and some of its applications, including the calculation of train running times. 
Mentions the Meccano differential analyzer. 

Hartree, D. R., "The Thirty-fourth Kelvin Lecture: Mechanical Integration in Electrical 
Problems," Journal of the Institution of Electrical Engineers, 90, 435-442, 1943. Lecture 
delivered before The Institution on 29, April, 1943. After a brief description of the 
differential analyzer (including mention of Kelvin's contribution) details solutions to several 
problems in electrical engineering obtained using the machine. 

Hartree, D. R., "Differential Analyser," Ministry of Supply Permanent Records of Research 
and Development No. 17-502, 1946/9. A detailed account of the use of the Manchester 
differential analyzer during the war. Probably the largest collection of applications gathered 
in a single document. Section 1.4 documents other differential analyzers in the UK, 
including Meccano models. 
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Hartree, D. R., F.R.S., Calculating Instruments and Machines, Urbana: University of Illinois | 
Press, 1949. An extensive discussion of differential analyzers with many photographs 
including the Meccano differential analyzer described in Hartree (1935). Includes a chapter 
on its application to partial differential equations. There is a suggestion for the solution of 
a set of nonlinear simultaneous equations for a problem in spherical, sound waves 
remarkable in that it uses no integrators, just an intricate interconnection if input tables, 
output tables and multiplier/divider units. Extensive references are provided. 

Hartree, J., and Tee, G., "Toy Story," New Scientist, 4 Mar 2000. Letters to the editor 
discussing the differential analyzer, in response to the question from a reader as to 
whether any significant inventions or principles owe their discovery to the use of Meccano. 
Available online here. 

Hazen, H. L., Jaeger, J. J., and Brown, G. S., "An Automatic Curve Follower," Review of 
Scientific Instruments, 7, 353-357, 1936. Describes an automatic curve follower using a | 
photocell, servo motor, and torque amplifier, which can follow the black/white boundary of 
a curve on an input table. See also Blackett (1939). 

Heffron, W. G., "Operation and Application of the Differential Analyzer," Product 
Engineering, 23, 4, 164-170, 1952. General description of the operation of a differential 
analyzer with particular reference to the General Electric 14 integrator machine. 

Hersom, S. E., and Selig, K. L., "A General Purpose Differential Analyser Part II - 
Application of Machine," Elliott Journal, 1, 3, 76-80, 1952. Describes the application of the 
Elliott differential analyser to a thermionic microwave diode. Gives particular attention to 
scale factors. See also Ashdown (1951). 

Hey, T., The Quantum Universe, Cambridge University Press, 1987. A brief reference to 
Hartree's atomic structure calculations, including a picture of Hartree and Porter with the 
Meccano differential analyzer. 

Hogle, H., "Torque Amplifier," Canadian MeccaNotes, 6, 19, June 1997. An unusual torque 
amplifier design in Meccano parts. Probably not sensitive enough for use in a differential 
analyzer. 

Holst, P. A., "Svein Rosseland and the Oslo Analyzer," IEEE Annals of the History of 
Computing, 18, 4, 16-26, 1996. At one time the Oslo analyzer was the world's largest; 
technically advanced, highly accurate, and used by theoretical physicists from around the 
world. A discussion of the machine, and the man who created it. 

Irwin, W., "Differential Analyser No. 2," New Zealand Federation of Meccano Modellers 
Magazine, 25, 2, 2001. Letter to the editor identifying the source of the article in the 
preceding issue (Anon (2001)) and reporting on more recent efforts to restore the 
Meccano differential analyzer at MOTAT. 

Irwin, W., "Differential Analyser Myths," New Zealand Federation of Meccano Modellers 
Magazine, 25, 3, 2001. A short piece exposing a number of myths circulating about 
Meccano differential analyzers. 

Irwin, W., "The Differential Analyzer Explained," New Zealand Federation of Meccano 
Modellers Magazine, 26, 3, 2002. Describes the principles of operation of a differential 
analyzer. Illustrated with a picture of an earlier Meccano machine by the current author 
and the Science Museum exhibit of an integrator from the Meccano differential analyzer 
described in Hartree (1935). Available online here. 

Irwin, W., "Meccano Differential Analyser . . . and New Zealand's First Computer," The 
International Meccanoman, #46, IX.2005. An account of the differential analyzer exhibits 
at the 2005 NZFMM Easter Convention in Auckland, New Zealand, which included the 
restored section of the Cambridge Meccano machine and the author's version of the model 
in Fail (1993) . 

Irwin, W., "Differential Analyzer - Adding Unit," New Zealand Federation of Meccano 
Modellers Magazine, 31, 6, 8-9, 2007. Details of the adding unit used in the original 
Cambridge Meccano differential analyzer together with a modern reconstruction. 

Irwin, W., "Propagation of an Urban Legend, a Differential Analyser Myth," New Zealand 
Federation of Meccano Modellers Magazine, 31, 6, 14-15, 2007. Debunks the myth that 
the Cambridge Meccano differential analyzer was used by Barnes Wallis for the design of 
the "bouncing bomb". 

Irwin, W., "The Cambridge Meccano Differential Analyser No.2," The Driving Wheel, 5: The 
Museum of Transport and Technology Society, 2013. Reprinted (with fewer photos) in | 
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Resurrection. The Bulletin of the Computer Conservation Society, 64, Winter 2013/4. An 
updated account of the history of, and the full restoration of the Cambridge Meccano 
differential analyzer at MOTAT. 

Jackson, A. S., Analog Computation, New York: McGraw-Hill, 1960. 

Although primarily about electronic analog machines, this book includes a concise section 
on mechanical differential analyzers (pp. 573-578). 

Janssen, E., and Lebell, D., "Applications of the Mechanical Differential Analyzer to 
Electrical Engineering," Electrical Engineering, 70, 432-435, 1951. Applications for the 
differential analyzer to magnetic amplifiers, pulse transformers and electron accelerators. 
King, D., "Historic Computer Lost from MOTAT," New Zealand Herald, section 4, page 5, 
April 20, 1993. A half page report on the loss of the Meccano differential analyzer from 
MOTAT. Gives a history of the machine and a picture of it in the museum's former 
computer display. 

King, D., "Heritage Rusts to Bits in Rain," New Zealand Herald, section 3, page 5, April 27, 
1993. Another report on the events surrounding the loss of the Meccano differential 
analyzer from MOTAT. 

Kuehni, H. P., and Peterson, H. A., "A New Differential Analyzer," AIEE Transactions, 63, 5, 
221-228 (discussion 429-431), 1944. Detailed technical description of the General Electric 
14 integrator differential analyzer which used a Polaroid optical follower system on the 
integrators. The follower system is described in Berry (1944). 

Kryloff, A., "Sur un intégrateur des équations différentielles ordinaires," Bulletin de 
l'Académie Impériale des Sciences de St.-Pétersbourg, Ser. V, T.XX, 1, Jan. 1904. In this 
little known work, Kryloff describes a machine based on the work of Thompson (Thompson 
(1876A)), but using radically different integrators. It is unclear if the machine was 
successful as the paper was written while it was still under construction. This paper is in 
French. 

Lennard-Jones, J. E., Wilkes, M. V., and Bratt, J. B., "The Design of a Small Differential 
Analyser," Proceedings of the Cambridge Philosophical Society, 35, 485, 1939. A detailed 
description of the construction and testing of the Meccano differential analyzer at 
Cambridge University. In an early test using four integrators, the wave equation of the 
hydrogen atom was solved giving the value of the ground state energy correct to one part 
in 500. 

Lowe, I., "Ancient Computer Down and Out," New Scientist, 138, 1873, p.50, 15 May 
1993. (May not appear in all editions.) A follow up to articles in the New Zealand Herald 
(King (1993A) and King (1993B)) reporting on the loss of the Cambridge Meccano 
differential analyzer from MOTAT. 

Macauley, T., "Operating the Meccano Differential Analyser,", unpublished, MOTAT, 
Auckland, New Zealand, 1978. A brief operating manual for the Meccano differential 
analyzer at MOTAT which indicates that it was in operation in 1978 for demonstrations. 
One of the 5 integrators was not functional. 

Maginniss, F.J., "Differential Analyzer Applications,", General Electric Review, 48, 5, 54-59, 
1945. A discussion of eight applications of the differential analyzer to engineering 
problems and the techniques used to handle them. 

Marsh, P., "The Meccano Set Computer," New Scientist, 80, 1134, (supplement 28-29), 
1978. A popular article on the history of the Manchester differential analyzers. 

Massey, H. S. W., Wylie, J., Buckingham, R. A., and Sullivan, R., "A Small Scale 
Differential Analyser - Its Construction and Operation," Proceedings of the Royal Irish 
Academy, 45A, 1, 1-21, 1938. A four integrator machine. All the spur gears used in this 
machine are of Meccano manufacture. Helical gears and sprockets are from Bond's. 
Everything else is of custom design. The paper contains some excellent pictures. 

Michel, J. G. L., "Extensions in Differential Analyzer Technique," Journal of Scientific 
Instruments, 25, 10, 357-361, 1948. In this paper, a constructive technique is developed 
for obtaining the results arrived at by Amble (1946) from analytical considerations. The 
technique is extended to include the integral of a quotient, and the inversion of functions. 
Mentions that one of these techniques was applied on the Cambridge Meccano differential 
analyzer. 

Michel, J. G. L., "Errors of Friction Wheel Integrators," Journal of Scientific Instruments, 
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32, 2, 43-44, 1955. Analyzes the error inherent in a wheel and disk integrator whenever 
there is sliding motion of the wheel. This error is approximately proportional to the torque 
which must be applied to the wheel. 

Mindell, D. A., Between Human and Machine - Feedback, Control, and Computing Before 
Cybernetics, Baltimore: Johns Hopkins University Press, 2002. Mindell shows how the 
modern sciences of systems emerged from disparate engineering cultures and how they 
converged during W.W.II. Chapter 5, Analog Computing at MIT, is devoted to the work of 
Vannevar Bush's lab. 

Myers, D. M., and Blunden, W. R., "The C.S.1.R.O. Differential Analyser," Proceedings of 
Conference on Automatic Computing Machines, Sydney Australia, 1951. A description of 
the construction of a 10 integrator differential analyzer at the University of Sydney. This 
machine uses electrical interconnections between the units using a system called "M-type" 
transmission. Foe a more detailed account, see Myers (1952). 

Myers, D. M., and Blunden, W. R., "The C.S.I.R.O. Differential Analyser," Journal of the 
Institution of Engineers, Australia, 24, 195-204, Oct-Nov, 1952. A more comprehensive 
description of the C.S.I.R.O. analyzer than given in Myers (1951). It includes a section on 
applications to which the instrument has been applied. 

Nieman, C. W., "Bethlehem Torque Amplifier," American Machinist, 66, 21, 895-897, 1927. 
Nieman's original description of the torque amplifier, with application to automobile power 
steering. The caption of one figure contains the phrase "adaptable to computing machines" 
though there is no other mention in the text, and this article considerably predates Bush's 
application. See also US patents 1751645, 1751647, and 1751652. 

O'Neill, R., "Meccano 'Dam Busters' computer stars at MOTAT," Computerworld, 16 July, 
2007. A review of the new computing exhibit at MOTAT which features the recently 
restored Cambridge Meccano differential analyzer. 

Owens, L., "Vannevar Bush and the Differential Analyzer: The Text and Context of an Early 
Computer," Technology and Culture, 27, 1, 1986, 63-95. Reprinted in Nyce, J. M. From 
Memex To Hypertext, Academic Press, 1991. Discusses the background to Bush's 
machines, from the early product integraphs through the mechanical analyzer to the 
mighty Rockefeller electro-mechanical analyzer. 

Partridge, A., "Torque Amplifier," Midlands Meccano Guild Gazette, No 7, 5, September 
1982. A simple servo based design using a motor and differential to operate electrical 
contacts. 

Partridge, A., "Torque Amplifiers," Constructor Quarterly, 19, 40-42, March 1993. 
Constructional details of two torque amplifier designs using Meccano parts. 

Paynter, H. M., "The Differential Analyzer as an Active Mathematical Instrument," IEEE 
Control Systems Magazine, 9, 7, 3-8, 1989. This presentation features the essential role 
played by amplification and control in the successful development of the differential 
analyzer. Mentions the Meccano machines, but incorrectly states that their torque 
amplifiers were made entirely from Meccano parts. 

Peierls, R., Bird of Passage, Princeton University Press, 1985. The highly readable 
autobiography of Rudolf Peierls. Contains a brief mention of Hartree and the Meccano 
differential analyzer (p104). Peierls was the supervisor of A. M. Wood when he was 
building a Meccano machine at Birmingham (see Wood (1942)) and on p137 he confirms 
this machine was never completed. 

Porter, A., "An Approximate Determination of the Atomic Wave Functions of the Chromium 
Atom," Memoirs and Proceedings of the Manchester Literary & Philosophical Society, 79, 
75-81, 1934. Presents the results of approximate calculations of the wave functions of the 
chromium atom, carried out on the Meccano differential analyzer described in Hartree 
(@ig35)r 

Porter, A., Differential Analyser Log Book, MS474 London: Science Museum Library. Hand 
written day to day notes recorded from July to December 1935 as the full scale analyzer at 
Manchester was being commissioned. These notes make fascinating reading. It would 
appear that getting reliable operation from the machine was very challenging. 

Porter, A., The Differential Analyser and Some Applications, University of Manchester PhD 
Thesis, 1936. Porter's PhD Thesis in which he describes both the model and full size 
machines, including modifications to handle time-lag problems. He covers in detail 
numerous applications. 
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Porter, A., Introduction to Servomechanisms, London: Mehuen & Co., 1950. This is a 
general treatment of the theory of servomechanisms. However, the first chapter uses as 
examples both the mechanical torque amplifier of the original Bush differential analyzer, 
and the electromechanical servo system used on the later Rockefeller differential analyzer. 


Porter, A., "Building the Manchester Differential Analyzers: A Personal Reflection," IEEE 
Annals of the History of Computing, 25, 2, 86-92, 2003. A delightful memoir by one of the 
pioneers. Written in his 93rd year. This memoir is extracted from chapter 4 of Porter 
(2004). 

Porter, A., So Many Hills to Climb: My Journey from Cumbria to North Carolina, Silver 
Spring: The Beckham Publications Group, 2004. Arthur Porter describes a remarkable life 
with eloquent sensitivity and charming candor. Chapter 4 covers his time at Manchester 
University and the building of the differential analyzers. This chapter was in large part 
reprinted in Porter (2003). 

Robinson, T. B., "The Meccano Set Computers," IEEE Control Systems Magazine, 25, 4, 
74-83, 2005. A history of the Meccano based small scale differential analyzers. 

Robinson, T. B., "A Reconstruction of the Differential Analyzer in Meccano," IEEE Control 
Systems Magazine, 25, 4, 84-89, 2005. Description of the author's modern reconstruction 
in Meccano of a differential analyzer based on Bush's prototype. 

Rose, H. E., "The Mechanical Differential Analyser: Its Principles, Development, and 
Applications," Proceedings of the Institute of Mechanical Engineers, 159, 1948, 46-54 and 
62-80. 

This is a review paper which contributes nothing original. It is followed by a record of the 
discussion which ensued when it was presented, in which A. Porter leads a blistering attack 
for both its lack of originality and for the arbitrary change in notation which Rose adopted. 
It is further followed by miscellaneous communications relating to mechanical and 
electrical analyzers. 

Rosseland, von S., "Mechanische Integration von Differentialgleichungen," Die 
Naturwissenschaften, 27, 44, 729-735, 1939. A description of the 12 integrator full scale 
machine at the Institut flr Theoretische Astrophysik, Oslo, Norway. The paper is in 
German. 

Shannon, C. E., "Mathematical Theory of the Differential Analyzer," Journal of Mathematics 
and Physics, XX, 4, 1941. Reprinted in Claude E. Shannon, Collected Papers (ed. Wyner A. 
D. and Sloane, N. J. A.) Wiley-IEEE Press, 1993. A heavy duty mathematical analysis of 
the class of problems that can be addressed by the differential analyzer, assuming only 
that the machine has an unlimited number of integrators and adders. An interesting paper, 
but somewhat remote from the practicalities of actual machine operation. 

Small, J. S., The Analogue Alternative: The Electric Analogue Computer in Britain and the 
USA, 1930-1975 (Studies in the History of Science, Technology and Medicine), Routledge, 
2001. While primarily concerned with electronic analog machines, chapter 2 provides a 
good introduction, including Hartree's development of differential analyzers at Manchester. 
Includes a picture of the Meccano differential analyzer. Extensive references. 

Smillie, K., "People, Languages, and Computers: A Short Memoir," IEEE Annals of the 
History of Computing, 26, 2, 62-74, 2004. A biographical memoir which briefly mentions 
work by Jim Howland to extend Beatrice Worsley's Meccano differential analyzer in 1951. 
Essentially the same material can be found online here and here. 

Smillie, K., "A J Simulator for a Meccano Differential Analyzer," Vector, 23, 3 2008. 

This paper describes a five-integrator differential analyzer simulator implemented in J and 
gives two examples of its use. 

Smillie, K., "Simulation of Meccano Differential Analyzers", 2008. 

A more extended version of Smillie (2008a) published on line. The simulator code is 
available for download via this page. 

Smith, P., "Who sez it cannot be done!," Meccano Engineer, #11, March 1996. A short 
article with a picture of a one integrator Meccano DA constructed by T. Brooker, in which 
the torque amplifier is constructed entirely from standard Meccano parts. Probably the first 
person to have done it. 

Soroka, W. W., Analog Methods in Computation and Simulation, New York: Mc Graw-Hill. A 
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comprehensive survey a vast array of both mechanical and electrical methods current at 
the time of writing. Includes much material on the differential analyzer with extensive 
references. 

Spackman, L., "A Meccano Differential Analyser," Meccanoman's Newsmag, #67, 1993. 
Discussion of the history of the Cambridge Meccano differential analyzer in New Zealand. 
Strong, C. L., "The Amateur Scientist: A plan for an analogue computer that can be built 
for about $50," Scientific American, June 1968. A design for a home built two integrator 
differential analyzer with an example application. Construction of the machine would be 
greatly simplified by the use of Meccano! 

Schultes, D., "On the Development and Use of Differential Analyzers," April 2004. A short 
essay presenting the development of the differential analyzer. In addition to discussing the 
mechanical machines it includes a section on the later electronic machines and a short 
comparison with present day technology. 

Tee, G. J., "Meccano Differential Analyser No. 2," unpublished notes, 1993. Notes on the 
complex history of the Cambridge Meccano differential analyzer, shipped to New Zealand 
in 1950, almost dismantled in the 1960's, displayed at MOTAT in the 70's then lost in 1993 
and finally found again in damaged condition. 

Thomson, J., "An Integrating Machine having a new Kinematic Principle," Proceedings of 
the Royal Society, 24, 262, 1876. Description of the ball and disk integrator in which a ball 
rests under gravity between a horizontal cylinder and an inclined integrator disk thus 
avoiding the sliding necessary in a wheel and disk integrator. Inspired by the work of Prof. 
James Clark Maxwell who applied a similar approach to an improved planimeter design. 
Reprinted in Thomson (1879). 

Thomson, Sir W., "An Instrument for Calculating the Integral of the Product of two Given 
Functions," Proceedings of the Royal Society, 24, 266, 1876. Application of the ball and 
disk integrator described in Thomson (1876A) to the evaluation of the integral of a product 
of functions. Reprinted in Thomson (1879). 

Thomson, Sir W., "Mechanical Integration of Linear Differential Equations of the Second 
Order with Variable Coefficients," Proceedings of the Royal Society, 24, 269, 1876. Sir 
William Thomson first suggested that the integrators developed by his brother could be 
interconnected to produce solutions of differential equations. The idea was not practical at 
the time because of the lack of torque amplifiers. Reprinted in Thomson (1879). 

Thomson, Sir W., "Mechanical Integration of the General Linear Differential Equation of 
any Order with Variable Coefficients," Proceedings of the Royal Society, 24, 271, 1876. A 
generalization of the scheme proposed in Thomson (1876C) to equations of arbitrary 
order. Reprinted in Thomson (1879). 

Thomson, Sir W., "Harmonic Analyzer," Proceedings of the Royal Society, 27, 371, 1878. A. 
description of a harmonic analyzer using up to eleven of the ball and disk integrators 
described in Thomson (1876A) and the principles detailed in Thomson (1876B) where one 
of the functions in the product is a sine or cosine. This machine was used to extract the 
coefficients of a Fourier series for the purposes of tide prediction. Reprinted with an 
addition dated April, 1879 in Thomson (1879). 

Thomson, Sir W., and Tait, P. G., Treatise on Natural Philosophy, Vol. 1, Cambridge: 
Cambridge University Press, 1879. Although a textbook on physics, it contains an 
Appendix (curiously called Appendix B' even though it's the only one) which contains 
reprints of several papers on integrating devices previously published in the Proceedings of 
the Royal Society. See Thomson (1876A), Thomson (1876B), Thomson (1876C), Thomson 
(1876D), and Thomson (1878), 

Travis, I., "Differential Analyzer Eliminates Brain Fag," Machine Design, 7, 7, 15-18, 1935. 
Description of the ten integrator differential analyzer built at the Moore School of 
Engineering, University of Pennsylvania. This machine included two polar input tables. 
Wildes, K. L. and Lindgren N. A., A Century of Electrical Engineering and Computer Science 
at MIT, 1882-1982, Cambridge: MIT Press, 1985. 

Chapter 4 provides a non-technical historical account of four generations of analog 
technology developed under Bush's guidance, from the early integraphs through to the 
mighty Rockefeller DA. 

Wilkes, M. V., Memoirs of a Computer Pioneer, Cambridge, MA: The MIT Press, 1985. 
Describes his encounter with the Meccano differential analyzer at Cambridge and how he 
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came to take responsibility for it. He also describes the addition of the fifth integrator by 
Miss E Monroe in 1937. 

Williams, M. R., "UTEC and Ferut: The University of Toronto's Computation Centre," Annals 
of the History of Computing, 16, 2, 4-12, 1994. Contains a brief reference to Beatrice 
(Trixie) Worsley's Meccano differential analyzer at the Unversity of Toronto. There is a 
picture of the machine in an early stage of construction.. 

Williams, M. R., A History of Computing Technology, 2nd Edition, Wiley-IEEE Computer 
Society Press, 1997 Broad survey of computing history. Chapter 5 covers analog machines 
in general with a section on the differential analyzers. Mentions the Hartree Meccano 
differential analyzer and has an interesting reference to a Meccano machine built in 
Toronto by Beatrice (Trixie) Worsley. 

Winston, B., Media Technology and Society: A History: From the Telegraph to the Internet, 
Routledge, 1998 Contains a brief reference to Hartree's construction of a differential 
analyser in Meccano after visiting MIT to see Bush's machine. 

Wood, A. M., The Design and Construction of a Small Scale Differential Analyser and its 
Application to the Solution of a Differential Equation, University of Birmingham MSc. 
Thesis, 1942. The design of a small scale machine (6 integrators) built largely of Meccano 
parts is described. Torque amplifiers and integrator carriages are custom built. Because of 
war time material shortages, only two integrators were completed at the time the thesis 
was written. A second section describes the solution of a equation performed using the 
Meccano differential analyzer at Cambridge University. Peierls (1985) confirms it was 
never completed. 

Worsley, B. H., "Construction of a Model Differential Analyzer," Worsley Archives, box 3, 
folder 10, Queen's University Archives, Ontario, 1948. A memo to Dr. B. A. Griffith, 
Toronto Computation Center, dated 10 September, 1948 describing the construction of a 
three integrator Meccano differential analyzer. 

Worsley, B. H., "Differential Analyzer," Worsley Archives, box 3, folder 10, Queen's 
University Archives, Ontario, undated. A set of course notes from the University of Toronto 
Department of Physics, for a 4th year practical course using Worsley's model differential 
analyzer. Undated, but must be 1949 or later because of a reference to Hartree (1949). 
Wilson, A. H., "The Binding Energies of the Hydrogen Isotopes" Proceedings of the 
Cambridge Philosophical Society, 34, 365-374, 1938. Although fundamentally a paper 
about nuclear physics, it is interesting because this is the problem which resulted in the 
addition of a fifth integrator to the Cambridge Meccano differential analyzer. 

Wright, G., The Meccano Super Models (The Hornby Companion Series, Vol. 2), London: 
New Cavendish, 1978. Reproduced on p.31 is a small extract from Anon (1934B). 
Copyright (c) 2010 Tim Robinson 
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What is a Differential Analyser? 


The Differential Analyser is a mechanical analogue computer. What does this mean and 
where does it fit into the scheme of things? 
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use digits to express numbers, and are called digital computers. These include calculators 
and electronic digital computers. 


The other branch descends from the graphic solution of problems achieved by ancient 
surveyors. Analogies were assumed between the boundaries of a property and lines drawn 
on paper by the surveyor. The term ?analogue? is derived from the Greek ?analogikos? 
meaning by proportion. There have been many analogue devices down the ages, such as 
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the nomogram, planimeter, integraph and slide rule. These devices usually perform one 
function only. When an analogue device can be ?programmed? in some way to perform 
different functions at different times, it can be called an analogue computer. The 
Differential Analyser is such a computer as it can be set up in different configurations, i.e. 
?programmed?, to suit a particular problem. 


In an analogue computer the process of calculation is replaced by the measurement and 
manipulation of some continuous physical quantity such as mechanical displacement or 
voltage, hence such devices are also called continuous computers. The analogue computer 
is a powerful tool for the modelling and investigation of dynamic systems, i.e. those in 
which some aspect of the system changes with time. Equations can be set up concerned 
with the rates of change of problem variables, e.g. velocity versus time. These equations 
are called Differential Equations, and they constitute the mathematical model of a dynamic 
system. 

The Differential Analyser solves differential equations by integration. It makes use of one 
or more wheel and disc integrators (or Kelvin-disc integrators), interconnected by shafts in 
various ways to suit the problem equations. The process of integration can be illustrated 
by the simple example of the acceleration of a car. This can be represented for input by a 
curved graph showing speed varying with time. Say one wanted to find out the distance 
travelled in a certain time, say five minutes. The period of 5 minutes can be divided into 
much smaller intervals of say 10 seconds each, and assuming a constant speed over each 
interval from the graph, a distance travelled for each interval is calculated. The sum of the 
distances travelled in successive intervals is then the total distance travelled. The smaller 
the interval taken the more accurate will be the result. This is called Integration, and is the 
function performed by the integrator in a continuous manner. 


How does the Differential Analyser Work? 


A typical mechanical Differential Analyser consists of the following components: 
- Two or more Integrator units (including one Torque Amplifier per unit). 

- adding and counting units. 

- Input and Output tables. 

- A gearing and shafting system to link everything together. 


The Integrator: 


The Integrator is in essence a variable-speed gear, and takes the form of a rotating 
horizontal disc on which a small knife-edged wheel rests. The principle used is shown in 
fig. 2. The vertical axis of the horizontal disc is supported in a movable carriage so that the 
distance of the point of contact of the wheel on the disc, from the centre of the disc, can 
be varied. The two inputs to the integrator are therefore the rotation of the disc x, and the 
carriage movement y. When the unit is integrating, the disc rotates and undergoes a 
translational movement simultaneously. The rotating disc drives the wheel by friction. The 
rotation of the wheel represents the output of the integrator. For proper operation the 
wheel must not slip on the disc so the rim of the wheel must be as sharp as possible, 
usually hardened steel on a polished glass disc. 


The Torque Amplifier: 


The torque on the shaft carrying the integrator wheel is very small due to the low frictional 
force between the wheel and disc. In order to drive other units of the machine, the shaft 
from the integrator passes into a Torque Amplifier, the output shaft of which rotates with 
the same velocity as the input shaft but with greatly increased torque. The principal of the 
torque amplifier is essentially that of the capstan, where a small force, applied at one end 
of a friction band wrapped around a rotating drum, produces considerably increased 
tension at the other end of the band. The principle is shown diagrammatically in fig. 3. The 
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two drums are driven by a motor in opposite directions. Movement of the input shaft 
tightens the thread on the motor driven drum, which causes the output shaft to rotate 
with amplified torque. The construction of a Meccano demonstration model of a torque 
amplifier is described by Michael Adler in the International Meccanoman, no. 34, 
September 2001. 


Adding and Counting Units: 


These can be included in the shafting when required. Adding units consist of a differential 
gear system so arranged that the angular rotation of one shaft connected to it is the sum 
of the angular rotation of two other shafts. Counters are used when it is desired to know 
the number of revolutions made by a particular shaft. 


Input and Output Tables: 


The Input Table is a unit whereby information concerning the differential equation is 
transmitted to the machine. A stylus is manually made to follow a pre-plotted curve, 
representing the known functional relationship between the variables. The result is 
mechanically linked to the input drives. Not all problems require the use of the input table. 


The Output Table is similar in construction to the input table. The solution to the equation 
is drawn by a pen on paper, in the form of a curve, thus plotting the results from the 
various mechanical linkages. 


Operation: 


Motors are required for each torque amplifier, and one motor is required for the main input 
drive. Secondary inputs are manual via the input table. Tim Robinson?s fine model above 
gives the reader a general idea of a typical set-up. 


I have purposely not gone into any mathematical background here. Suffice it to say that 
the Integrators, Input and Output tables, Adders and Counters if required, are all linked 
together by gearing and shafting to suit the particular differential equation solution 
required. This requires a lot of effort in setting up for each different problem and is in 
effect the ?programming? of the machine which defines it as a computer. Of course a 
thorough knowledge of the mathematics of the problem is required by the user. 


Examples of usage: 


A practical example of the type of calculation for which the Differential Analyser has been 
used to predict results is the use by river control authorities in New Zealand for the 
calculation of soil erosion characteristics of various surface areas. The rate of erosion is 
among other things dependent upon the following: 


1) the rate at which the water is falling on the surfaces 
2) the resistance the surface cover offers to the flow of surface water 
3) the speed of flow of surface water 


4) the volume of water flowing 


The Differential Analyser was used in many other fields of science and engineering before 
being displaced by faster digital computers. 


It is rumoured that a differential analyser was used in the development of the "bouncing 
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bomb" by Barnes Wallis for the "Dam Busters" attack on the Ruhr valley hydroelectric 
dams in WW2. This was first mentioned in MOTAT literature in 1973. However after 
extensive enquiries and literature searches over the last few years, no evidence can be 
found that the Differential Analyser no. 2, nor any other differential analyser, was used for 
this purpose. Considering the secrecy surrounding war time activities at the time it could 
still be possible, but most people from that era are now deceased. Two remaining 
personalities still alive from that era were consulted, namely Arthur Porter and Maurice 
Wilkes, but neither could substantiate the rumour. 


References: 


Analog Computation, by Albert S Jackson, McGraw Hill 1960 

The Differential Analyser, by J Crank, Longmans Green & Co. 1947 

Differential Analyser, GMM leaflet no. 4, The Meccanoman's Club, 1967 

Torque Amplifiers, by Alan partridge, Constructor Quarterly no. 19, March 1993 

Meccano Torque Amplifier, by Michael Adler, International Meccanoman no. 34, September 
2001 

The Meccano Set Computers, by Tim Robinson, IEEE Control Systems Magazine vol. 25 no. 
3, June 2005 

re-published in Constructor Quarterly no. 72, June 200 


APPENDIX 


For those of a mathematical inclination, the simplest differential equation which can be 
solved by the Differential Analyser is d2y/dx2 = -y 


Since the equation has constant coefficients no manual controls via the input table are 
required. The output table records dy/dx as a function of y so the plotted output should be 
a circle. This is known as the "circle test" for accuracy. If there is slippage or any backlash 
the machine will draw a close spiral instead of a circle. 


For other Differential equations the output might be a sine wave (damped or undamped), 
a plotted trajectory or other curve, depending on the problem being investigated. 


Nach oben (www) 


| | 
Mustafa Umut Sarac Di Verfasst am: 12.10.2018, 16:16 Titel: 


Aussie-Round-100-Werfer 


MECCANO DIFFERENTIAL ANALYZER VI DEOS 


http://www.youtube.com/watch?v=niiCtEFJGYQ 





http://www.youtube.com/watch?v=8aPZ2sSBXRA 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 307 
Wohnort: Istanbul - Turkey 


Nach oben (wow) 


Mustafa Umut Sarac Di Verfasst am: 12.10.2018, 16:27 Titel: 


Aussie-Round-100-Werfer 
FERMI hack 
Building a replica FERMIAC mechanical computer 


Zuletzt bearbeitet von Mustafa Umut Sarac am 12.10.2018, 16:48, insgesamt einmal bearbeitet 





https://hackaday.io/project/16655-fermihack#menu-description 
Anmeldungsdatum: 
19.09.2018 

Beitrage: 307 

Wohnort: Istanbul - Turkey 


SLIDES AND ORIGINAL DRAWING 
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Hackaday article : 


https://hackaday.com/2015/09/11/fermiac-the-computer-that-advanced-the-manhattan- 
project/ 


COMPUTER Al DED DRAWINGS COMPLETE FERMI AC 


https://github.com/JeremyRuhland/fermiac 
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I am defending here to folding a boomerang 2 or more folds to make them more mobile and compact. 


another thing is to put springs in to the joints and make wing parts twist or adapt their angles or 3d position in the flow field. 
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First , you create thousands of fluid dynamics models of abstract shapes and get 
thousands of analysises. 


Some does it in few days with using free openfoam software in home computer. 
Than you send these shapes files and the analysises in to neural networks which computer 
learns to create flow simulations. No programming needed of your new cfd software. Than 


this software does the simulations least 10 times faster. 


Other thing is to load neural networks thousands of automobile pictures to teach designing 
new automobiles to your new neural networks software. 


We can load thousands of pictures of sculpture images and teach the computer to design 
new sculpters. 


And race begins with two softwares. 

one design sculpture other one simulate it. 

your algorithm protects successful parts of the sculpture until everything is perfect and 
stopped 

nobody have no idea what will be the result. 


All of these can be made on high performance computing cloud server 


Mustafa Umut Sarac 
Istanbul 
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Lets have fun , I am puting an idea to build a whistle in the wing of MTA Boomerang. 


We can even build a mta without effecting its aerodynamics , a battery powered piezo 
buzzer. 
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I thought if the multiple bladers lift equals to multilade X single blade lift , it is same for 
the air resistance. 


We can throw an multiblader and after some time , it drops out few wings to lower the 
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idea. 
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I had been applied to a british patent 10 years ago and my application published at Patent 
Gazette. 





After 10 years later , MIT Boston published a new invention , very similar to my application 


but faraway weaker version. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 307 I had been said to print any material , any pattern nano particles and instantly sintering 


Wohnort: Istanbul - Turkey them with intense electric current in seconds. I had been thought to create racing car 
engine parts and engine casing. 


Think , you create a engine casing with copper , titanium , carbon , palladium , platin 
nanoparticles in any pattern and which whatever material whereever you want. 


Intense current would do the compacting , sintering in seconds. 


MIT Boston did NOT the same for only carbon tubes , in layers and with electric 
sintering. 


MIT INVENTED ONLY PUTING LAYERS OF CARBON 
NANOTUBE LAYERS IN TO WET EPOXIED CARBON AND 
ELECTRIC HEAT IT. IT TAKES 4 HOURS TO CURE 


Their parts have no voids , no distortion and no need to autoclave and pressure. 
They think , carbon aerospace parts production will be faraway easier and cheaper. 
You can fill a seramic mold with nano particles and electrify. 


For your daily comic strip , you will blow the entire building with your fire bomb or you will 
have a part :) 
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Above link is for the below paper, 
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By 

Terry M. Weathers 

Prepared under Contract NASW-2173 
by 

Computer Sciences Corporation 

Falls Church, Virginia 

Technology 


Fluidic systems are being used in increasing numbers to control manufacturing operations and for a wide range of sensing, logic, 
amplification, and control functions. 

These applications take advantage of a fluidic system's ability to function solely by employing the fluid dynamic phenomena 
associated with a flowing stream of gas or liquid. Fluidic systems can be designed to operate with neither moving parts nor 
electrical components, although many designs incorporate these more conventional parts. NASA has investigated fluidic systems 
ranging from aircraft autopilots and rocket control systems to a fluidic clothes washer for zero-gravity operation. Most fluidic 
systems in use 

today' however' are for monitoring and controlling industrial processes and operations and for environmental control of large 
buildings. Interesting medical applications have been studied and commercial medical equipment employing a fluidic system has 
appeared on the market. 

This book describes how specialized requirements of NASA and others have influenced the evolution of fluidic systems from a 
laboratory curiosity known as a fluid amplifier in 1959 to operational systems employing hundreds of fluidic devices and fluidic 
integrated circuits. In addition to describing the contributions sponsored by the various NASA Centers, this book points out that a 
dynamic and growing fluidics industry has sprung up which is now independent of government sponsorship, although the industry 
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continues to 


support NASA, DOD, and AEC fluidics requirements. This book also offers suggestions on how to apply fluidics to new uses and how 
fums not presently familiar with this growing new technology may evaluate its worth and start to exploit its many advantages. As 
they do, new uses will be added to the current long list of weighing, measuring, counting, temperature sensing, and control 
functions already in being. This publication is one of a series sponsored by the NASA Technology Utilization Office to help industry 
benefit from research and development in the aerospace field. It is part of a program to identify, collect, organize, and disseminate 
aerospace developments that may have value for industry, education, and Federal, State and local Government agencies. 
References and a bibliography are provided to aid those who wish to obtain further information on specific topics for potential 
applications. 

Director 

Technology Utilization Office 
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FIGURE 7.—X-15 research airplane. 


power electrically switched fluid amplifier that uses 
an electromagnetic relay or torque motor (ref. 32). 

8. Experimental scaling study of fluid amplifier 
elements (fluidic devices) (ref. 37). 

9. Development at Langley Research Center of a 
monolithic precision casting technique (see chapter 
5). This process permits fabrication of low-cost-per- 
unit complex fluidic components or fluidic integrated 
circuits; design changes may be made easily. 


The device mentioned in item 7 is so sensitive that a 
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FIGURE 6.—A proportional amplifier. 


6. The experimental demonstration of a _ no- 
moving-part electrically switched bistable fluidic valve 
(which requires substantial electrical power to oper- 
ate) (ref. 36). 

7. The experimental demonstration of a very low- 
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demonstration setup driving a pneumatic actuator has 
been made at Lewis Research Center that may be 
switched back and forth using only the power 
generated by shining a flashlight from a distance of 
several yards onto a single solar cell of the type used 
on spacecraft power systems. 


DEVELOPMENTS TO MEET SPECIFIC 
NASA REQUIREMENTS 


The adage that “necessity is the mother of inven- 
tion” has been demonstrated many times in the 
history of aerospace. The advances in the state-of- 
the-art of fluidics technology have been like many in 
cryogenics, rocketry, and telemetry. Listed below are 
a few of the fluidic developments resulting from 
particular NASA requirements. 


Temperature Sensing for the X-15 


The very high speeds attainable with the X-15 
rocket plane (fig. 7) resulted in aerodynamic heating 
that exceeded the capacities of conventional resist- 
ance thermometers and shielded thermocouples for 
reliable measurements. In an attempt to reduce the 
measurement errors in total temperature at Mach 
numbers greater than |, and to improve the structural 
integrity of sensors at high Mach numbers, a fluidic 
oscillator temperature sensor developed by HDL and 
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These devices are generally adaptations of existing 
pneumomechanical devices—for example, a fluidic 
signal may be used to position a spool valve in a 
power circuit. Other typical applications would be 
the control of a valve with a diaphragm, piston, or a 
geared gas turbine actuator. 


FLUIDIC SENSORS 


The sensing of system variables is fundamental to 
all control functions. The output of a sensor is a 
function of a system variable such as temperature, 
position, angular rate, or acceleration. Whether a 
device is called a sensor, an interface element, or a 
transducer is often a matter of opinion or definition. 
For example, many of the M-F transducers discussed 
previously could be called sensors because they sense 
the physical position of an object and provide an 
output which is a function of the sensed position. 

The following devices are representative of the 
sensors that have been reported in the current 
literature and those that are novel in terms of fluidic 
principles. 


High Impedance Pressure Sensor 


Pressure signals are normally sensed directly by 
fluidic circuits. However, in some situations the fluid 
producing the control input data may be toxic, 


Tare 
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corrosive, dirty, or hot so that it may not be desirable 
to have the fluid enter the fluidic circuit. This is 
especially true where continued exposure to external 
contamination could render a system inoperative or 
where human exposure to a toxic exhaust gas could 
be harmful. The high impedance pressure sensor 
provides a means by which pressure levels can be 
detected without flowing the sensed media into the 
sensor. 

The high impedance pressure sensor (fig. 72) is 
essentially a bistable wall attachment amplifier with a 
bypass channel from the supply to one control port. 
This control port is designated as the control input 
and the opposite control port is then designated as 
the bias input. When the supply fluid is turned on, 
some fluid is bypassed in the control input channel 
where it impinges on the far wall causing the stream 
to split as shown in figure 72a. A relatively small 
portion of the stream is entrained by the power jet in 
the interaction region and the remaining portion is 
discharged through the control channel. A bias input 
is adjusted to cause the power jet to attach initially to 
the opposite or right wall. When the control input is 
restricted by either a physical blockage or a control 
signal of the proper magnitude, the power jet will 
switch to the left output port (fig. 72b). A variable 
bias resistor is used to adjust the sensitivity of the 
sensor and, consequently, the control pressure level at 
which the supply stream switches. 
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FIGURE 72.—High impedance pressure sensor (ref. 18). (a) No control signal; (b) control signal. 
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yes es Complex circuits can be converted into Boolean 
One or more no No functions and simplification techniques used to mini- 
- — ee ae aay mize the amount of circuitry involved. Minimization 
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can be accomplished by computer techniques or, in 


NOT No Yes 
Yes No the simpler cases, by the Veitch diagram or Harvard 
NOR All no Yes chart methods (ref. 253). The elementary form of the 
One or more yes No Boolean functions or operators may then be con- 
MAND ee slides tes verted into standard digital logic operators and a 
Exclusive OR sll — ““ circuit drawn using standard logic or fluidic device 
Both yes No symbols (table 13). 
Both no No Digital circuit theory is well established and can 
Flip-Flop Last input yes Yes easily be applied to fluidic circuit design. However, 
Last input no No 


where power drain is not particularly significant the 
design of simple digital circuits can be accomplished 
to facilitate the ready identification of the digital directly with fluidic device symbols. NOR logic can 
logic operators. The symbols defined in MIL- also be used to design simple circuits for many 
STD-806 (ref. 252) are shown in the digital logic | applications which can have economic advantages in 
cross-reference chart (table 13) along with abbrevi- that all of the connective logic can be accomplished 
ated function descriptions. with a single logic element (table 13). 


TABLE 13.—Digital Logic Cross-Reference Chart (ref. 1). 


RETAINS OUTPUT 


OUTPUT IF ALL OUTPUT IF ANY OUTPUT IF ALL NO OUTPUT IF ALL OUTPUT IF ONE CONDITION 


FUNCTION CONTROL INPUTS | CONTROL INPUT OUTPUT ONLY CONTROL INPUTS | CONTROL INPUTS | OF TWO INPUTS 


DESCRIPTION ARE ON IS ON IF INPUT IS OFF ARE OFF ARE ON ISON CORRESPONDING 
MIL-STD-806 
SYMBOL — | —)>- O cal 


RELAY LOGIC 


TO LAST INPUT 


(NEVER USED ALONE 
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FIGURE 43.—Wall attachment logic elements (ref. 18). 


the control ports, the power stream is shifted to 
output 1 by beam deflection, and when the controls 
are removed, the power stream returns to output 2. 

The AND gate and half-adder shown in figure 43 
are passive elements, i.e., devices that operate on the 
signal power alone. In the AND gate, control 1 will 
appear at output 3 only if control 2 is not present, 
and control 2 will appear at output 1 only if control 
1 is not present. These stable output states are 
achieved by wall attachment in the respective output 
ducts. When controls 1 and 2 appear simultaneously 
(presuming equal control pressures) they combine by 
beam deflection to produce a signal at output 2. 
Operation of the half-adder differs from the AND 
gate in that both controls appear at output 2, control 
1 by wall attachment and control 2 by deflection in 
the opposite cusp. When applied simultaneously, the 
two controls combine to produce a signal at output 1. 


BEAM DEFLECTION AMPLIFIER 


In the beam deflection amplifier (fig. 44), the 
supply jet emerges into and flows across the inter- 


http://www.bumerangclub.de/phpbb/viewtopic.php?t=2293[04.04.2020 16:59:33] 


Tae CONTROL 





FIGURE 44.—Beam deflection amplifier configura- 
tion (ref. 18). 


action region and is divided downstream at the 
splitter. When there is no control flow or when the 
pressures and flows from each of the two control 
ports are equal, the supply jet remains axially centered 
and equal flows issue from each output port. Control 
flow is directed into the interaction region from 
nozzles on each side of the supply jet which are 
approximately perpendicular to its centerline. If one 
control force is made stronger than the other, the 
supply jet is deflected away from the centerline in the 
direction of the weaker force and a greater portion of 
the jet enters the output receiver on that side. In a 
properly designed amplifier, the change in output 
power is greater than the change in the input control 
power. 

The deflecting force provided by the control 
streams may be either a pressure or momentum force; 
both forces are present to some degree in all beam 
deflection amplifiers. Momentum forces will normally 
predominate when the controls are set back several 
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Let me try to explain why I created this topic and what I do think . 
I have imagined that micro or fluid channels interaction on boomerang or in boomerang as layers inspired by neural networks concept. 


I was thinking wrongly to interact channels flows as diffraction . 
Anmeldungsdatum: 
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But As I posted 1959 NASA paper , they thought that concept differently and rightly more than 60 years ago. 


We can order laser cut lofted mylar or polyester film from laser shop and glue these on to the boomerang. 
There is immense application area with these layers , sensors, computers , and finally at the end, flow control. 
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Ranglisten-Ass 
I read below linked NASA paper and paper writes about supersonic propellers , counter rotating propeller , helical tip propeller. It was a 
research on turboprop aircrafts. 





saecanesan Same ideas apply for submarine propellers also. I will post submarine propeller at a other post. 
19.09.2018 
Beitrage: 240 


Wohnort: Istanbul - Turkey I think counter rotation and helical tip have never been tried. 


PAPER 1S HEREBELOW: 


https://drive.google.com/file/d/1z6eCI16w1mLMT290fmWL2JSjy9xGCEGng/view?usp=sharing 





ORIGINAL PAGE IS 
OF POOR QUALITY 


BLADE 
150 PASSAGE TUNNEL CEILING 
FREQUENCY 
‘ WAKE SURVEY 
wor [f | 150 
5d 


=? 
“| ht | G- 


SSURE LEVEL, 4B 


http://www. bumerangclub.de/phpbb/viewtopic.php ?t=2342[09.12.2019 00:09:55] 


:: Thema anzeigen - NASA Helical Tip , Counter rotation , Supersonic Propeller 


i 






FOAL SN ST Te ae 


Swamy 


SOUND PRE 


a 
TUNNEL ceiLinc- ia, 


0123 4567 8 
FREQUENCY, kHz 


Figure 24, - Comparison of propeller direct radiated nolse and wake un- 
steady pressure, Mo = 0,6, J * 3,06, Cy * 1,84, Myy * 0,86, 
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Figure 25, - Future advanced counter-rotation propeller concept, 
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Figure 3, ~ Advanced turboprop propulsion system, 
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Figure 4. ~ Effects of advanced aerodynamic concepts on blade 
section Mach number distributions. 
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Tradition comes from modern minimalist science which tries to minimize the effort of building expenses. But science finds too many complex geometries increases costs but increases the efficiency. 


I thought extremelly complex has been equalled to production of simple single airfoil by 3d printing. 


I found gas turbine impellers are very good examples of highy complex , beatiful and how low weight and extreme high load and extreme low turbulence blade production. 
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We can design such a complex structure consists many smaller highly curved airfoils which planned horizontally and vertically crosses, merges to each other and being printed with 3d printer. 
In my view, 


There will be no tradition anymore , no fear of production costs but extreme science where there is no banana shaped boomerang anymore but extremelly complex smaller merging impeller blades or so, 3d printed in one structure. 


Many highly curved airfoils criss crosses , merges with each other, vertically and horizontally and all structure control air flow. 
Vertical airfoils and horizontal airfoils have their logical roles. 

think two or more different 3d solid above impeller drawings, models been merged and produced highly complicated shape. 

I use it. 

I read one blade have 200 parameters to calculate but below paper makes it hand calculator result , easy. 
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A general theory of 3 dimensional flow in subsonic and transonic turbomachines of axial , radial and mixed flow types. 
Anmeldungsdatum: 


19.09.2018 

Beitrage: 307 Chung Hua Wu 

Wohnort: Istanbul - Turkey 
c.h.wu 1952 naca tn 2604 booklet. 
most basic turbomachinery flow design paper , it works with taylor expansion but if you fail to do first well , it expands bad fast. 
naca paper 1952 , after 60 years , it is still a legend paper. 


This paper still been referenced by nato agard publications as the easiest and hand calculator generated blades , impellers and cascades and their flow. 


A long paper or a booklet with very good detailed drawings and math. 
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Boomerang would be like Gaudi door handle. 
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1982 


A Simple Method for Solving 
Three-Dimensional I nverse 
Problems of Turbomachine Flow 
and the Annular Constraint 


Condition 

In 1950, Wu [1] suggested that the three-dimensional inverse (design) problem of turbomachine flow may be solved approximately by a Taylor series expansion in the circumferential direction based on the 
known flow variation over an S2 stream surface in the midchannel of the blade passage. This idea has been realized recently. 

A new coordinate transformation has been developed. The coordinate surfaces are coincident with the S2 stream surfaces. This transformation leads to a new method to calculate the aerodynamic equations 
of three-dimensional flow. By the use of this transformation, a high-order expansion is realized to determine the shape of the blade surf aces from the fluid state on the S2m stream surface directly. 


Computation in this manner soon leads to the discovery that theoretically the distribution of flow parameter (usually Ver) on S2m prescribed by the designer should satisfy a constraint condition, which 
guarantees that the Sj stream surfaces along the hub and 


shroud obtained from circumferential extension of the S2m surface are surfaces of revolution. An approximate method is suggested to meet this condition 
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fluid flow cells used at paragliders also. 


#211911187 


seagull struts are not linear , they direct fluid flow to with less turbulence. 
flow cells and nonlinear struts can be matched to understand main reasoning. 


Gaudi made above handle with pressing his hand in to clay. I dont know how to optimize such a shape flow cells and stators but I am open to hear from you. 
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The typical discus has sides made of plastic, wood, fiberglass, 
carbon fiber or metal with a metal rim and a metal core to 
attain the weight. The rim must be smooth, with no roughness 
Reeseld easdetiine: or finger holds. A discus with more weight in the rim produces 
19.09.2018 greater angular momentum for any given spin rate, and thus 
Beitrage: 307 aaa aa —“—e0 

Wohnort: Istanbul - Turkey MOre Stability, although it is more difficult to throw. However, 
a higher rim weight, if thrown correctly, can lead to a farther 


throw. 


However, there are a vast variety of metal discuses to choose 
from. The weight is not always distributed into the rim of 
metal discuses as there are four categories that the discs are 
sold in; center weighted, low spin, high spin, and very high 
spin. Center weighted discs carry 50-60% of their weight in 
the rims and are intended for beginner throwers just as rubber 
discs are 
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I researched propeller wakes subject and I learned two things : 
First , Blade wakes happens in to area , blade tip and blade hub. 


Second, it depends to more the two spirals distance to get the lower the wake distortion at transition and far field area. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 240 


Tae eo wiewne) I AM NOT SURE but if we can use two blades , one deflects upward and other blade deflects the downward , we can comply 
with spiral distance rule. 


Spirals are been viewed at water tank tests at marine propeller tests and tips draws a spriral que at rotation. 


These are 2-3 and 4 bladed propeller spirals and wakes. 


12 M. Felli, R. Camussi and F. Di Felice 
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FIGURE 7. Propeller wake evolution of the two- (a), three- (b) and four- (c) bladed propellers 
at J =0.45. The separation time delay between successive snapshots is At =0.1 T. 
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I am in to boat design research for long years and I learned French Navy and French 
Commercial Ship manufacturers were overdosed to pay license fee for each computer and 
switched to open source free softwares. 





Anmeldungsdatum: I learned that they use openFOAM software for computational fluid dynamics. 
19.09.2018 


Beitrage: 307 . vu ak : 
Wohnort: Istanbul - Turkey And I learned openFOAM is the most used open source free software aero optimization 


simulation software. 
I found 3 papers : 


First paper was telling commercial aerodynamic simulation and adjoint optimization , 
paper is a profit for us to showing how wild designs can be ordered from preadjoint 
optimization coding. 


https://drive.google.com/file/d/11mDowi9x52xcDREmYfO6ZObNT5GIbWva/view? 
usp=sharing 


paper is ABOVE. 


AALBORG UNIVERSITY ESB) ERG 

Race Car Aerodynamic Design and Optimization 

via CFD and the Discrete Adjoint Method 

M.Sc. Thesis 

Process Engineering and Combustion Technology 

PECT10-4-F18 

7/ 6-18 

IF YOU READ ABOVE PAPER SERIOUSLY , YOU CAN FIND HOW OPTI MI ZATION 
CAN BE MANAGED TO GET WILD FREE DESIGNS 


Second paper is showing how to do adjoint optimization without cad but open source 
openFOAM software. 


https://drive.google.com/file/d/ifvURURSrgBIbjJLoEXlyv5zET7uzJIicim/view?usp=sharin 


Discrete Adjoint Optimization with OpenFOAM 
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Von der Fakultat fur Mathematik, Informatik und Naturwissenschaften der 
RWTH Aachen University zur Erlangung des akademischen Grades eines Doktors 
der Naturwissenschaften genehmigte Dissertation 

vorgelegt von 

Dipl.-Ing. Markus Towara 

aus Koln 

Betreuer: Univ.-Prof. Dr. rer. nat. Wwe Naumann 

Univ.-Prof. Dr.-Ing. Wolfgang Schroder 

Tag der mundlichen Prufung: 07. Dezember 2018 


Third paper relates only to aerodynamic simulation and post process the airflow to 
streamline visuals. 
https://drive.google.com/file/d/1SqUd2I-Ti50sf71iIUcEaOVp46VIN7PDc/view?usp=sharin 





Journal of Traffic and Transportation Engineering 6 (2018) 155-163 

doi: 10.17265/ 2328-2142/ 2018.04.001 

Aerodynamic Simulation of a 2017 F1 Car with 

Open-Source CFD Code 

Umberto Ravelli and Marco Savini 

Department of Engineering and Applied Sciences, University of Bergamo, Dalmine 
24044, Italy 

Abstract: Open-wheeled race car aerodynamics is unquestionably challenging 
insofar as it involves many physical phenomena, such 

as slender and blunt body aerodynamics, ground effect, vortex management and 
interaction between different sophisticated aero 

devices. In the current work, a 2017 F1 car aerodynamics has been investigated 
from a numerical point of view by using an 

open-source code. The vehicle project was developed by PERRI NN 
(Copyright©2011—Present PERRI NN), an engineering 

community founded by Nicolas Perrin in 2011. The racing car performance is 
quantitatively evaluated in terms of drag, downforce, 

efficiency and front balance. The goals of the present CFD (computational fluid 
dynamics) -based research are the following: 

analyzing the capabilities of the open-source software OpenFOAM in dealing with 
complex meshes and external aerodynamics 

calculation, and developing a reliable workflow from CAD (computer aided 
design) model to the post-processing of the results, in 

order to meet production demands 
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if you want wildest freedom to design your flow topology and the shape of your 
boomerang , you might select 





preconditioning to zero 


and the constraint relaxation to maximum. 
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I am defending here , morphing wing or airfoil. 


You can change the profile by screwing the nuts by screwdriver and changing the profile or 
tighten it. 





Anmeldungsdatum: 
19.09.2018 

Beitrage: 307 

Wohnort: Istanbul - Turkey Evolutionary Optimization of a Morphing Wing with Wind 

Tunnel Hardware-in-the-Loop Frank Borial1, Bret Stanford2, William Bowman3 
and Peter I fju 


University of Florida, Gainesville, FL, 32611 


Active wing morphing is a fertile technology in the realm of unmanned and micro 
air vehicles: low flight loads and flexible wing materials allow substantial 
deformation with relatively low actuation power. Proper shape management of 
these wings for maximum performance is challenging: numerical optimization 
methods may struggle to accurately 

predict the three-dimensional flow separation, transition, and reattachment 
expected at the low operating Reynolds numbers. Conventional experimental 
optimization techniques (a response surface fit through a designed experiment) 
may be unable to represent the discontinuous objective functions commonly seen 
in aerodynamic applications, and the 

number of function evaluations can become overwhelming with high-fidelity 
actuation mechanisms. This paper outlines an effective experimental technique 
for optimizing a morphing airfoil: a genetic algorithm with wind tunnel hardware 
(strain gage sting balance) in the loop. Optimal wing shapes are found to 
maximize the measured lift or efficiency through a sweep of angles of attack, for 
a wing with a single actuation point (camber control) 

and two actuation points (camber and reflex control). Aerodynamic and electrical 
hysteresis limits the repeatability of sting balance measurements, complicating 
the convergence of the genetic algorithm, but not preventing adequate location 
of optimal designs. 
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ps. AFTER READING WIENNESE FRIEND POST , | FOUND SINGLE SPEED 
OPTIMIZATION MIGH NOT FIT THE REALITY OF BOOMERANGS. hE TOLD ME 
SPEED VARIES ALONG THE WING AND VARIES ALONG THE PATH. BUT IT DOES 
NOT DI MINI SH THE VALUE OF CONCEPTION. COMPUTER CAN DO ALOT. 

A | datum: : 

fevers oe I am still not talking on exact equations but experience and sense. But I tried to 


Beitrage: 240 understand Navier Stokes Equations and some of others. 
Wohnort: Istanbul - Turkey 


BUT I posted an article and example picture of single drag optimized ship. You can find all 
engineering details , equations , algorithms there. 


NACA profiles are used by passenger or military aircrafts and used by boomerang makers. 
Passenger aircraft wing is optimised for multiple situations , they must be optimized for 
high wind , low wind , turbulence ,wake, wind coming from multiple angles and different 


wing angles and multiple drags. 


If you optimize a passenger automobile in to one speed , it turns to be a ferrari , if you 
optimize it to 3 speeds , it turns in to an audi. 


If you optimize a ship in to 3 speeds it turns in to flat sided boring steel piece and if you 
optimize it to single drag , it turns in to art but you cant manufactiure due to its cost. 


But we can manufacture every kind of boomerang with 3d printer. 

And optimising for one speed doesnt require expensive CUDA GPU card and expensive 
software. RANS is ideal method for cfd and there are thousands of 

papers, books out there for it or optimisation 

I think we dont need these aircraft wing profile NACA technology and it is ugly. 


Single drag optimized boomerang would be an highly multiple curved artpiece. 


Mustafa Umut Sarac 
Istanbul 


Zuletzt bearbeitet von Mustafa Umut Sarac am 04.09.2019, 17:53, insgesamt einmal bearbeitet 
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B der K-te Di Verfasst am: 04.09.2019, 13:33 Titel: 


Wurfkreis-Choleriker 


But you still know that a boomerang is a thrown objekt and it spins around one of its 


Anmeldungsdatum: axes... 

20.02.2006 ; : é ; 

Beitrage: 141 So its moving velocity turns from high after throw to zero at hover. At the end of the 
Wohnort: Wien wings speed is higher as near the center of rotation. And it adds up vectorially with 


forward speed. So even during one rotation air flow changes dramatically. 


Forget these clean aricraft wing profiles. Most boomerangs works better and best with 
much more uglier ones. 

Also everything has already been tried: smooth surface, rough surface, with and without 
turbulators... 

There is no space for optimization. Belief it or not - or prove it with a real (not theoretical) 
boomerang that brakes world records. 


Nach oben Sion) 


Mustafa Umut Sarac TD Verfasst am: 04.09.2019, 16:35 Titel: 


Ranglisten-Ass 





Hello, 


I think there are immense things that can be done with optimisation. I have posted some 

of them , look carefully at least to drawings what can optimisation can do. You dont know , 
you did not see them on boomerangs because computer power newly can do the 

Anmeldungsdatum: ‘ F 

19.09.2018 calculations in few years yet. 

Beitrage: 240 

Wohnort: Istanbul - Turkey jc yoy say , if the all speed differs along the wing band along the path , it can be 


optimised. 
I read some papers on UAV propellers and the simulation results were unbeliviably 
complex but computer can understand whats going on there in reality and what must be 


done. 


Today engineering is a experience on coding and using softwares. Lots of engineers dont 
see whats really calculated good , bad , wrong , right in computer. 


I learned CUDA from danish friend and its 2000 cores replaced the old softwares and new 
lot more precise calculations began. 


As you can see I have lots of things at my mind and I afraid to focus on single subject. 


I think the thing must done collectively. I bet there must be computer , physics , math 
guys in forum. They do better than me. 


I have posted papers and softwares and hardwares and books and codes. 
People must awake. 


Now you can ask why these excellent softwares does not create extreme shapes. This is 
question of able to manufacture them. 


But boomerangs are the best thing you can try everything you can find in the world , its 
manufacture is 3d printing. 


But I am loosing my patience and may be I can start to do it but it would be very very 
difficult for me. 
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Wurfkreis-Choleriker 
Zitat: 


A Id datum: F : 3 : 
Sat cre But I am loosing my patience and may be I can start to do it but it would be very very 


Beitraige: 141 difficult for me. 
Wohnort: Wien 
Oh really? What a surprise. 
And you thing for us it's easy going?? It's easy to talk wisely. 
Zitat: 


I bet there must be computer , physics , math guys in forum. 


This bet you are loosing. Not in this dead forum. You have to go to another one. 


Zitat: 


As you Say , if the all speed differs along the wing band along the path , it can be 
optimised. 


That's exactly the opposite of what you wrote before. Optimization may be possible for one 
special case, not if you have to cover many conditions. 
Zitat: 


I think there are immense things that can be done with optimisation. I have posted 
some of them , look carefully at least to drawings what can optimisation can do. 


I read your boring posts but have not found a single thing that would be applicable to 
boomerangs. All of them were studies not transferable to conditions of boomerangs works. 
You are not the first guy who thought about bionic and the benefit for boomerangs. And as 
I wrote, this also was tried back in time before you even had an idea about it. 

It is much more faster to build a new invented boomerang to try it as to think and 
simulate it. 

For Fast-Catch and Trick-Catch boomerangs they are playing with lot of drag, no need to 
optimize the profile. Better get exercise to master the throw and the boomerang itself. 
3D-printing a boomerang? For these boomerangs which are worth to optimize, the 
printable material is not stiff enough. So it's waste of time. 


Nach oben (SH pm) 
mschuetz D Verfasst am: 07.09.2019, 13:15 Titel: 


Wurfkreis-Choleriker 


Don't see the problem you guys have which each other. Why not just try to profit where 


Ce eal it's possible from each other? 
Beitrage: 142 Not for every case an optimization is really computable. Agreed. But: For special cases like 


MTA hover the data of naca or similar airfoils are essential! Ignoring the work done by 
georgi dimantschev in the 1990's and keep doing so was and is a big mistake. Lots of 
throwers were not taking science as serious. Me included, 20 years ago. Understanding the 
role of the pitching moment of an airfoil made it possible for me to design symmetrical 
MTA threebladers which stay stable during hover. No "death spirals" with crash anymore. 
Unfortunately for other cases where there isn't a steady state condition it is very very 
complex! Yes, for Fast Catch a certain amount of drag is important. Not to gain velocity 
but to gain control. An 1.5s FC boom is worthless if it works only indoor. Kind of a 
performance/risk optimization. 

3d printing: Michel Appriou has repeatedly printed boomerangs for himself and the french 
kids. I've seen them flying! They are solid, comparable with triflies. A dream! You can print 
a series of booms with slight changes... 
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Wurfkreis-Choleriker 


Don't see the problem you guys have which each other. Why not just try to profit where 


Soe a it's possible from each other? 
Beitrage: 142 Not for every case an optimization is really computable. Agreed. But: For special cases like 


MTA hover the data of naca or similar airfoils are essential! Ignoring the work done by 
georgi dimantschev in the 1990's and keep doing so was and is a big mistake. Lots of 
throwers were not taking science as serious. Me included, 20 years ago. Understanding the 
role of the pitching moment of an airfoil made it possible for me to design symmetrical 
MTA threebladers which stay stable during hover. No "death spirals" with crash anymore. 
Unfortunately for other cases where there isn't a steady state condition it is very very 
complex! Yes, for Fast Catch a certain amount of drag is important. Not to gain velocity 
but to gain control. An 1.5s FC boom is worthless if it works only indoor. Kind of a 
performance/risk optimization. 

3d printing: Michel Appriou has repeatedly printed boomerangs for himself and the french 
kids. I've seen them flying! They are solid, comparable with triflies. A dream! You can print 
a series of booms with slight changes... 


Nach oben SE om) 
Rasmus Sorensen D Verfasst am: 20.09.2019, 13:18 Titel: Anleitung 


Bullseye-KUken 


Um gute Ergebnisse zu erzielen, benoetigt man das geeignete Material; am besten 


SUN err ee schichtverleimtes Sperrholz. Fuer den Bumerangbau hat sich "finnisches Birkensperrholz" 
Beitréige: 2 (Flugbausperrholz) mit 2 Schichten pro mm bewaehrt. 


Fuer den Anfang genuegen : 

Bauplan mit eingezeichneter Profilierung 
Laubsaege/Stichsaege 

mittelgrobe Holzraspel 

Feile 

2 Schraubzwingen 

Bleistift 

100er und 180er Schleifpapier 

Grundierung, Lack (Spraydosen oder Streichlacke) 
Pinsel 


Arbeitsschritte: 


Bumerangschablone (Pappe) erstellen 

Umriss auf Sperrholz uebertragen (Linkshaender die Schablone spiegelverkehrt auflegen); 
dabei beachten, dass die Vorlage auf die am Rand nach oben gewoelbte Holzseite 
aufgezeichnet wird. 

Den Rohling aussaegen 

Das Profil aufzeichnen (Achtung Linkshaender! Spiegelverkehrtes Profil) Zeichnung 1 
Mittels Schraubzwingen den Rohling auf einer Tischkante festschrauben 

Das Profil mit der Raspel herausarbeiten und mit der Feile nacharbeiten (Profilbeispiel 
Zeichnung 2) 

Mit 100er Schleifpapier nachschleifen und mit Schnellschliffgrundierung (Clou- 
Schnellschliffgrund oder aehnliches) behandeln. 

Nach Trocknung den Bumerang mit 180er Schleifpapier (evtl. auch feiner) glaetten 
Den Bumerang testen (siehe Wurfanleitung) 

Eventuell noch das Profil nachbessern 

Abschliessend, je nach Geschmack, mit Farb- oder Klarlack schuetzen. 


Fuer Bildmaterial - gerne PM. 
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Mustafa Umut Sarac 1 Verfasst am: 06.03.2020, 17:36 Titel: Paleolithic Typology - 2.7 million years ago to BC 10000 @ 
Aussie-Round-100-Werfer 





I remembered my first year lessons at archaeology , paleolithic typology. 
Human race produced stone tools for 2.5 million years until BC 10000. 


When you go in to details there is immense classification of these tools. 


This is huge research subject for you. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 307 I thought if someone could create a stone tool shape out of lightweight material , throw it and it turns back. 


Wohnort: Istanbul - Turkey 
Human race continiously developed these tools for specific purposes. 


Can we develop for boomerangs with same complexity and as monoblock ? 


Like an stone sculpture ? 
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DB Verfasst am: 06.03.2020, 17:38 Titel: 





Anmeldungsdatum: 
19.09.2018 

Beitrage: 307 

Wohnort: Istanbul - Turkey 





Mustafa Umut Sarac 
Istanbul 
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19.09.2018 

Beitrage: 307 
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Anmeldungsdatum: 
19.09.2018 
Beitrage: 307 


Wohnort: Istanbul - Turkey 
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Anmeldungsdatum: 
19.09.2018 
Beitrage: 307 


Wohnort: Istanbul - Turkey 
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D Verfasst am: 27.02.2020, 00:47 


Titel: Rastering by Industrial Laser Cutting Units 


My home is near to Industrail Zone of Istanbul and there are lots of factories. 
Some of them are laser metal cutting factories. 
Laser can cut or can raster , drawing pictures on wood or plastic , glass , metal. 


I thought there are many research going on making turbulators on boomerangs but in my 
opinion , they are handmade and not precise as they want. 


Laser rastering can open a highly detailed patterning on boomerangs. 
You can do it for turbulators or asymmetric patterning to control lift vector. 


Mustafa Umut Sarac 
Istanbul 


(B Prot) SF pm) Email) CO www) 


D Verfasst am: 27.02.2020, 05:32 = Titel: 


Rastering being done by ablation and you can create shallow patterns. And there is 3d 
patterning , takes more time which I saw at metal but may be possible on wood. Similar to 
carving. 


If you want to stick to wood and plastic , this is a option. I dont know how plastic 3d 
rastering done or possible but you can call the factory. 


By the way , may be carbon rastering could be interesting. Carbon is a burned product and 
rastering could turn carbon in to a gas. 
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Mustafa Umut Sarac D Verfasst am: 10.11.2019, 22:08 Titel: Reading Manuel Schutz and New age Blade Profile Suggestion e), 
Ranglisten-Ass 


Do you aware Our friend World Records owner Manuel Schutz publishes his findings on boomerangs at AIAA journals. 


I tried to understand his papers but succeed to grasp %1 . 





Well , he writes about traditional boomerang wing profiles and his findings at XFOIL software. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 240 I looked his example airfoils and I looked to the other paper published at 2019 and subject was rotorblades , I found there was interesting difference. 
Wohnort: Istanbul - Turkey 


Let me put a link to Manuel Schutz 2019 AIAA paper: 
PAPER IS HEREBELOW. 


https://drive.google.com/file/d/1RnY-vUsSVB8UNrhD-4q3Qf2yMgskizyZ/view?usp=sharing 


Flight Dynamics of Boomerangs: Impact of Reversal of 
Airflow, Reversal of Angle-of-Attack and Asymmetric Lift 


Prasad S. Gudem,1 

University of California at San Diego, La Jolla, California 92093, USA 
Manuel Schutz,2 

WKS KV Bern, Bern 3001, Switzerland 

and 

Kyle Holland3 

Qualcomm Technologies Incorporated, San Diego, California 92121, USA 


Translation velocity combined with rotational velocity results in blade segments of a boomerang experiencing reversal of airflow and 
reversal of angle-of-attack as they traverse the 3600 angles of rotation. In this paper, we extent prior work by including the impact of 
reversal of airflow and reversal of angle-of-attack in deriving expressions for lift and rollingmoment. 

In addition, we derived an expression for pitching-moment considering the location of lift is asymmetric with respect to axis of 
symmetry of the blade of a boomerang and switches polarity across the axis of symmetry of the boomerang blade due to reversal of 
airflow. 
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Contrary to the conclusions in earlier work, our analysis shows that pitching-moment is not zero. This is important, as pitching-moment 
is essential to explain nutation (layover) during a boomerang flight. We combined the expressions derived for lift, rolling-moment and 
pitchingmoment 

to numerically simulate the trajectory of a boomerang in level flight; including the pitching-moment results in nutation and an elliptical 
flight path. These results are consistent with the observed flight behavior of boomerangs. Finally, it is noted that the theory developed 
here is also applicable to lightweight fast moving drones where the blade segments experience reversal of airflow and reversal of angle- 
of-attack. 


Over the last several decades, boomerang designers have experimented with various types of airfoils to maximize 
the performance of the boomerangs. As illustrated in Fig. 3, these airfoil design modifications fall into two broad 
categories — undercut and cambered. Undercut design impacts lift and rolling-moment, while cambered design impacts 
drag. A detailed discussion of this is outside the scope of this work. The reader is referred to [2] for a comprehensive 


discussion on the impact of undercut and cambered designs on the flight trajectory. 


26 


? 


Boomerang 
Undercut Camber 
Modiicatong ~~ _ Mediation 


cf ff oe 4 
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Fig. 3: Examples of Common Boomerang Airfoil Designs. 


The lift coefficients for a standard boomerang airfoil design were simulated using XFOIL [10]. XFOIL is a 
program for the design and analysis of subsonic isolated airfoils. Given the coordinates specifying the shape of a 2D 
airfoil, Reynolds and Mach numbers, XFOIL can calculate the pressure distribution on the airfoil and hence lift and 


drag characteristics. Simulations were performed with orientation of the airfoil consistent with the top view illustrated 


Downloaded by UNIVERSITY OF NEW SOUTH WALES 


in Fig. 2 for a right-hand throw. The pressure distribution on the leading edge of the airfoil for zero and positive angle- 
of-attack are shown in Fig. 4 and Fig. 5 respectively. Similarly, the pressure distribution on the trailing edge for the 
airfoil for zero and negative angle-of-attack are shown in Fig. 6 and Fig. 7 respectively. Airflow to the leading edge 
with zero and positive angle-of-attack produces positive lift while airflow to the trailing edge with zero and negative 
angle-of-attack produces negative lift. The reader is advised to pay careful attention to the orientation of the 
boomerang airfoil in the top view illustrated in Fig. 2 for a right-hand throw for correct interpretation of the direction 


of lift. 


ABOVE IS FROM MANUEL SCHUTZ PAPER. 

I READ ANOTHER PAPER BELOW 

[size=18]Optimization of helicopter rotor blade performance by spline-based taper distribution using neural networks based on CFD 
solutions 


Munir Ali ElfarraORCID Icon 
Pages 833-848 | Received 09 Apr 2019, Accepted 23 Jul 2019, Published online: 08 Aug 2019 
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The taper distribution along the span of a helicopter blade is defined using a novel method applied for the first time and considered as 
the main contribution of this work. This method uses cubic splines to generate modified blade shapes. The thrust and the torque 
values, computed by a 3-D Reynolds Average Navier Stokes solver, are used to train a Neural Networks based model. After that a 
constrained optimization is conducted based on this model for two different rotor speeds under hover condition. The optimization 
variables are the chord lengths at three different span locations: root, mid-span and tip. The optimization constraints are the torque or 
thrust values of the original blade and the practical limits for the chord lengths. Two optimum cases are investigated: maximum Figure 
of Merit with greater thrust and maximum Figure of Merit with less torque than the baseline. The major challenge of this work is to use 
the taper distribution as the only design parameter to obtain comparable results to other studies in literature in which more than one 
parameter is used. The results show that the Figure of Merit can improve by around 5% and the torque can be reduced by around 


20%. 
Trailing edge 
Leading edge 
(a) 
Trailing edge 
Leading edge 
(b) 
Trailing edge 
Leading edge 
(c) 


I think above rotorblade have similar inventions from the top view. 
I think Manuel will find it interesting. 


Mustafa Umut Sarac 
Istanbul 
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Thanks, that's interesting indeed! 
anmeldungsdaturn. For boomerangs the constraints would be different: 
21.02.2004 rea : 
Beitrage: 142 Wingtips to have a shape useful for a good grip. 
Boomerang flies in autorotation right after launch, not usually a helicopter 
Flight is not only about hover but forward flight. 
The authors plan to do optimazition for forward flight too, but I guess for small advance ration only, relevant for helicopters. 
Yes, maybe that can be adapted for boomerangs. 


Manuel 
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Mustafa Umut Sarac D Verfasst am: 04.11.2019, 20:34 Titel: Rent Super Computer on Cloud and Let it design 
Ranglisten-Ass 


Nowadays Super Computers are open to everyone and using them is very cheap. 
I defend to using a super computer with each computer have a Graphic Procesing Unit 
Card. 

Anmeldungsdatum: 


19.09.2018 These technology once named as CUDA card and find a super computer with them. 


Beitrage: 240 


Wohnort: Istanbul - Turkey Each year , there is a new super computer wait orders. 


Each GPU makes tens to hundreds to thousand times more calculation in time , 100 
computer renting will cost you about 2 hundreds of euros or less per few hours. 


Why super computer ? A lot of softwares are designed 

for CUDA Cards 

and softwares are designed for parallel processing in the industry 
All the real time flight simulations requires parallel processing.. 


Nobody have time to wait single cuda card processing and it does not perform better when 
procesing needed parallel . 


If you want to design few extreme designs , super computer would be much cheaper and 
faster than softwares , hardwares for homemade parallel computer And your hardware and 
software would be outdated next year. 


Mustafa Umut Sarac 
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I read , Stephen Hawking book , short answers to big questions . 


I read predicting of future problem and he talks about photons and their spectral spectrum 
related to power of source. 
Anmeldungsdatum: 


seeee: 207 He says max planck invented that heated material lost energy with a spectrum where 
itr 5 
Wohnort: Istanbul - Turkey Spectrum relates to planck constant. 


Short , a rotating toy lost its speed WITHOUT A CONSTANT GRADE but WITH SPEED 
STEPS DEPENDING ON PLANCK CONSTANT NUMBER. 


Same as boomerangs or wrist watch pendulums. 
This is a way to calculate the speed steps of rotation of boomerang. 
this is preprint and I will post a lot. 
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PAPER IS HEREBELOW: 


https://drive.google.com/file/d/1KoiExydDE7O0O0UWiIShT7LF3dqhwXU60CK/view?usp=sharing 





SANDIA REPORT 
Anmeldungsdatum: 
19.09.2018 SAND2012-0304 
Beitrage: 240 Unlimited Release 
Wohnort: Istanbul - Turkey Printed J anuary 2012 
A Retrospective of 
VAWT Technology 
Herbert J. Sutherland, Dale E. Berg, and Thomas D. Ashwill 
Prepared by 
Sandia National Laboratories 
Albuquerque, New Mexico 87185 and Livermore, California 94550 


VAWT TECHNOLOGY 


VAWYTs are wind turbines that rotate about a vertically-oriented axis that is perpendicular 
to the wind direction (sometimes termed a “cross-flow” turbine). In typical, modern 
designs, the center axis is a vertical shaft (tower)' that is connected to a speed-increasing 
transmission (gearbox). The transmission’s output shaft, in turn, drives a motor/generator 
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include the full-Darrieus (or eggbeater), the “H”, the “V” (or “Y” or “sunflower’), the 
“Delta”, the “Diamond” and the “Gyromill” configurations, all of which may be seen in 
Figure 1. Many additional configurations have been proposed, even some that turn the 
turbine on its side (a “squirrel cage” configuration). 


The significant distinction between a HAWT and a VAWT is the orientation of their 


rotational axis relative to the wind direction. The HAWT’s propeller type rotor is aligned 
with its axis of rotation essentially parallel to the direction of the wind and the VAWT’s 


Qi 
AG 


Figure 1. Basic VAWT Configurations: (a) Full Darrieus, (b) “H” , (c) “V”, 
(d) “A”, (e) “Diamond” and (f) “Giromill’. 
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' If the tower turns with the rotor, it is also referred to as the torque tube. 
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Figure 6. Mode Shapes for the Test Bed 
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mode) at 5 percent. The predicted and measured guy-cable natural frequencies also 
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proved to be very important in the operation of the turbine. 


The Test Bed had two rotor structural resonances within or near the operation range of 
the turbine (28 to 40 rpm), as seen in Figure 7. The lowest resonance was at 32 rpm, the 
crossing of the 3P driving frequency by the first blade edgewise mode (1BE, 1.¢., the 
“butterfly” mode), illustrated in Figure 7. This resonance was in the middle of the 
operating range of the Test Bed and could not be shifted. This resonance was not very 
broad and not very powerful, so operating the turbine at this rpm caused minimal 
damage. The second resonance was located just above 40 rpm, the crossing of the 3P 
driving frequency by the “First Tower In-Plane” mode (1TT), see Figure 6 and Figure 7. 
This resonance was rather broad, starting to couple with the turbine rotor at 39 rpm, and 
very powerful, capable of rapidly destroying the turbine. This limited the practical 
maximum rpm of the turbine to 38. 


The turbine also had two guy-cable resonances. The first occurred at 25 rpm; this was 
not significant during operation but had to be avoided during startup. The second guy- 
cable resonance was located in the operational range of the turbine, near 36 rpm. During 
initial operation of the Test Bed, this resonance was avoided by the controller, as 
explained below in the discussion of controller operation. Simply put, the controller was 
programmed to avoid dwelling on this resonance by passing through this rpm quickly 
during operations. This resonance was later moved outside of the operation range of the 
turbine through an adjustment of the guy cables. Thus during initial operation, the control 
system for the Test Bed had to avoid both of these guy-cable resonances during 
operation; later in the testing sequence, it only had to avoid the 25 rpm resonance. 


-19- 


Sandia developed new windmills and calculated their vibrational modes. 


I dont want to write about windmills but their exagrated mode drawings inspired me to claim a MTA boomerang which made with 
thinking laser cut , one or few flexible metal Plastic sheet cuts with compliant mechanics in mind and its free flexible movement in air. 
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WHY AIRCRAFTS FLY ? WHAT MAKES THE LIFT ? , NEW CONCEPTS 


. 
Anmeldungsdatum: The Flawed Classics 
19.09.2018 
Beitrage: 3070 0 aes easntsernennnnnnmeresensnne 
Wohnort: Istanbul - Turkey 


On a commonsense, everyday basis, two theories have been advanced to explain what 
keeps an airplane aloft. One is Bernoulli's theorem, which associates lift with the area 
of higher speed and lower pressure atop the wing. The other is the Newtonian principle 
of action and reaction, which explains lift as an upward push on the wing from the 
moving air below. Each of these theories is correct in its way, and neither one 
contradicts the other, although proponents of each theory argue their viewpoints with a 
zeal bordering on mania. Still, neither theory by itself provides a complete explanation 
of lift, nor do both of them together, because each leaves something out. A complete 
explanation must account for all the forces and factors acting on the wing, with no 
issue, major or minor, left dangling. 


BERNOULLI’S THEOREM 

As applied to an airplane wing—technically 
called an airfoil—Bernoulli’s theorem 
attempts to explain lift as a 

consequence of the wing’s curved 

upper surface. The idea is that 


Increased speed 
of air above wing 
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because of this curvature, the air TS/ A Lin! 5 \ 

traveling across the top ofthe wing | f— = ss = 
moves faster than the air moving YO y / i ites 
along the wing's bottom surface, > Zz ; | | 
which is flat. Bernoulli's theorem | te Tihw/F, 

says that the increased speed atop the \) ( ) necetiol g 


wing Is associated with a region of lower 
pressure there, which is lift. 


BUT... t 
Although Bernoulli's theorem is largely 
correct, there are several reasons that 

the principle does not constitute a 

complete explanation of lift. It is a fact of 

experience that air moves faster across a 





Doesn't explain why 
planes can fly inverted 
or with flat wings 





curved surface, but the theorem alone Doesn't fully address Doesn't explain why two 
does not explain why this is so or why the lower- pressure zone particles must reach the 
above wing trailing end at the same 


higher velocity atop the wing brings lower 
pressure along with it. And practically 
speaking, an airplane with wings that 
have a curved upper surface—or even 
flat surfaces on top and bottom—is 
capable of flying inverted, so long as the 
airfoil meets the oncoming wind at an 
appropriate angle. 


time, and as it turns out, 
the air across the top 
moves even faster than 
its “paired” particle. 








NEWTON’S THIRD LAW ——} 
Air has mass. Therefore, Newton's thirdlaw — Air below wing is pushed el —_ 
would say that the wing’s downward push down, resulting in an equal as 

results in an equal and opposite push back eh ath Nenad teat lt 

upward. This Newtonian account of lift 

applies to wings of any shape, curved 

or flat, symmetrical or not, and it 
holds for aircraft flying inverted or 
right-side up (the critical feature 
being a suitable angle of attack). 
For these reasons, it is a more 
comprehensive and universally 
applicable explanation of lift than 
Bernoulli's. 





Low anale of attack High anole of attack 
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BUT... 
Taken by itself, the principle of action and yy, Doesn't fully address 


pressure zone 





reaction still fails to explain the lower 
pressure atop the wing, which exists in that aires al 





region irrespective of whether the airfoil is 
cambered or not 
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New Ideas of Lift 


Today’s scientific approaches to aircraft design are determined by computational fluid 
dynamics (CFD) simulations, as well as equations that take full account of the actual 
viscosity of real air. Although we still do not have a singular and satisfying physical, 


qualitative explanation of lift, some recent attempts may have gotten us a bit closer. 


CO-DEPENDENCY OF LIFT’S FOUR ELEMENTS 
As applied to an airplane wing—technically called an 
airfoii—Bernoulli’s theorem attempts to explain lift as 
a consequence of the wing's curved upper surface. 
The idea is that because of this curvature, the air 
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of air flow Low pressure 
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traveling across the top of the wing moves faster 
than the air moving along the wing’s bottom 






surface, which is flat. Bernoulli’s theorem C I 


says that the increased speed atop the wing | stl ey 
— turning air 
is associated with a region of lower pressure <a q 


there, which is lift. 


/L— 


BUT... High pressure —~ — @ Four other 
Although McLean says the reduced pressure forces sustain 
above and increased pressure below result from and reinforce 


one another, 


the airfoil being “completely surrounded by flowing according to 


air,” this doesn’t explain how the reduced pressure Newton’s 
up top got there initially. second law 
HOW LOW PRESSURE FORMS ABOVE THE WING ~~ Vacuum =} Air pulled 





down into 


Mark Drela, an expert on fluid dynamics, has attemped id 
voi 


to address what evaded Newton and Bernoulli: how the 
low-pressure zone, or partial vacuum, above the wing | = 
comes into existence. The air above the wing 7K Dy) 
momentarily flows straight back ©. forming a void or Sf i —=> 
vacuum. This vacuum will then strongly pull the air back tae Se 
down ©. filling in and thus eliminating most—but not os 
all—of the vacuum. Just enough vacuum remains to pull 
the air into the curved path that follows the wing ©. 


Low-pressure 
zone 
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No One Can Explain Why Planes Stay In The Air 
Do recent explanations solve the mysteries of aerodynamic lift? 


SCIENTIFIC AMERICAN 2020 FEBRUARY 

February 1, 2020 

AUTHOR 

Ed Regis has written 10 science books, including Monsters: The Hindenburg Disaster and the Birth of Pathological 
Technology (Basic Books, 2015). He has also logged 1,000 hours flying time as a private pilot. Credit: Nick Higgins 


IN BRIEF 

On a strictly mathematical level, engineers know how to design planes that will stay aloft. But equations don't explain 
why aerodynamic lift occurs. 

There are two competing theories that illuminate the forces and factors of lift. Both are incomplete explanations. 
Aerodynamicists have recently tried to close the gaps in understanding. Still, no consensus exists. 

In December 2003, to commemorate the 100th anniversary of the first flight of the Wright brothers, the New York 
Times ran a story entitled “Staying Aloft; What Does Keep Them Up There?” The point of the piece was a simple 
question: What keeps planes in the air? To answer it, the Times turned to John D. Anderson, Jr., curator of 
aerodynamics at the National Air and Space Museum and author of several textbooks in the field. 


What Anderson said, however, is that there is actually no agreement on what generates the aerodynamic force 
known as lift. “There is no simple one-liner answer to this,” he told the Times. People give different answers to the 
question, some with “religious fervor.” More than 15 years after that pronouncement, there are still different 
accounts of what generates lift, each with its own substantial rank of zealous defenders. At this point in the history of 
flight, this situation is slightly puzzling. After all, the natural processes of evolution, working mindlessly, at random 
and without any understanding of physics, solved the mechanical problem of aerodynamic lift for soaring birds eons 
ago. Why should it be so hard for scientists to explain what keeps birds, and airliners, up in the air? 
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Adding to the confusion is the fact that accounts of lift exist on two separate levels of abstraction: the technical and 
the nontechnical. They are complementary rather than contradictory, but they differ in their aims. One exists as a 
strictly mathematical theory, a realm in which the analysis medium consists of equations, symbols, computer 
simulations and numbers. There is little, if any, serious disagreement as to what the appropriate equations or their 
solutions are. The objective of technical mathematical theory is to make accurate predictions and to project results 
that are useful to aeronautical engineers engaged in the complex business of designing aircraft. 


ADVERTISEMENT 

But by themselves, equations are not explanations, and neither are their solutions. There is a second, nontechnical 
level of analysis that is intended to provide us with a physical, commonsense explanation of lift. The objective of the 
nontechnical approach is to give us an intuitive understanding of the actual forces and factors that are at work in 
holding an airplane aloft. This approach exists not on the level of numbers and equations but rather on the level of 
concepts and principles that are familiar and intelligible to nonspecialists. 


It is on this second, nontechnical level where the controversies lie. Two different theories are commonly proposed to 
explain lift, and advocates on both sides argue their viewpoints in articles, in books and online. The problem is that 
each of these two nontechnical theories is correct in itself. But neither produces a complete explanation of lift, one 
that provides a full accounting of all the basic forces, factors and physical conditions governing aerodynamic lift, with 
no issues left dangling, unexplained or unknown. Does such a theory even exist? 


TWO COMPETING THEORIES 

By far the most popular explanation of lift is Bernoulli’s theorem, a principle identified by Swiss mathematician Daniel 
Bernoulli in his 1738 treatise, Hydrodynamica. Bernoulli came from a family of mathematicians. His father, Johann, 
made contributions to the calculus, and his Uncle Jakob coined the term “integral.” Many of Daniel Bernoulli’s 
contributions had to do with fluid flow: Air is a fluid, and the theorem associated with his name is commonly 
expressed in terms of fluid dynamics. Stated simply, Bernoulli’s law says that the pressure of a fluid decreases as its 
velocity increases, and vice versa. 


Bernoulli’s theorem attempts to explain lift as a consequence of the curved upper surface of an airfoil, the technical 
name for an airplane wing. Because of this curvature, the idea goes, air traveling across the top of the wing moves 
faster than the air moving along the wing’s bottom surface, which is flat. Bernoulli’s theorem says that the increased 
speed atop the wing is associated with a region of lower pressure there, which is lift. 


Illustration depicts two classic explanations of lift—Bernoulli’s theorem and the Newtonian principle of action and 
reaction—along with their flaws 

Credit: L-Dopa 

Mountains of empirical data from streamlines (lines of smoke particles) in wind-tunnel tests, laboratory experiments 
on nozzles and Venturi tubes, and so on provide overwhelming evidence that as stated, Bernoulli’s principle is correct 
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and true. Nevertheless, there are several reasons that Bernoulli’s theorem does not by itself constitute a complete 
explanation of lift. Although it is a fact of experience that air moves faster across a curved surface, Bernoulli’s 
theorem alone does not explain why this is so. In other words, the theorem does not say how the higher velocity 
above the wing came about to begin with. 


ADVERTISEMENT 

Art depicts two recent attempts at more complete explanations of lift: co-dependency of lift’s four elements, and the 
cause of low pressure above the wing 

Credit: L-Dopa 

There are plenty of bad explanations for the higher velocity. According to the most common one—the “equal transit 
time” theory—parcels of air that separate at the wing’s leading edge must rejoin simultaneously at the trailing edge. 
Because the top parcel travels farther than the lower parcel in a given amount of time, it must go faster. The fallacy 
here is that there is no physical reason that the two parcels must reach the trailing edge simultaneously. And indeed, 
they do not: the empirical fact is that the air atop moves much faster than the equal transit time theory could 
account for. 


There is also a notorious “demonstration” of Bernoulli’s principle, one that is repeated in many popular accounts, 
YouTube videos and even some textbooks. It involves holding a sheet of paper horizontally at your mouth and 
blowing across the curved top of it. The page rises, supposedly illustrating the Bernoulli effect. The opposite result 
ought to occur when you blow across the bottom of the sheet: the velocity of the moving air below it should pull the 
page downward. Instead, paradoxically, the page rises. 


The lifting of the curved paper when flow is applied to one side “is not because air is moving at different speeds on 
the two sides,” says Holger Babinsky, a professor of aerodynamics at the University of Cambridge, in his article “How 
Do Wings Work?” To demonstrate this, blow across a straight piece of paper—for example, one held so that it hangs 
down vertically—and witness that the paper does not move one way or the other, because “the pressure on both 
sides of the paper is the same, despite the obvious difference in velocity.” 


The second shortcoming of Bernoulli’s theorem is that it does not say how or why the higher velocity atop the wing 
brings lower pressure, rather than higher pressure, along with it. It might be natural to think that when a wing’s 
curvature displaces air upward, that air is compressed, resulting in increased pressure atop the wing. This kind of 
“pottleneck” typically slows things down in ordinary life rather than speeding them up. On a highway, when two or 
more lanes of traffic merge into one, the cars involved do not go faster; there is instead a mass slowdown and 
possibly even a traffic jam. Air molecules flowing atop a wing do not behave like that, but Bernoulli’s theorem does 
not say why not. 


The third problem provides the most decisive argument against regarding Bernoulli’s theorem as a complete account 
of lift: An airplane with a curved upper surface is capable of flying inverted. In inverted flight, the curved wing 
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surface becomes the bottom surface, and according to Bernoulli’s theorem, it then generates reduced pressure below | 
the wing. That lower pressure, added to the force of gravity, should have the overall effect of pulling the plane 
downward rather than holding it up. Moreover, aircraft with symmetrical airfoils, with equal curvature on the top and 
bottom—or even with flat top and bottom surfaces—are also capable of flying inverted, so long as the airfoil meets 
the oncoming wind at an appropriate angle of attack. This means that Bernoulli’s theorem alone is insufficient to 
explain these facts. 


ADVERTISEMENT 

The other theory of lift is based on Newton’s third law of motion, the principle of action and reaction. The theory 
states that a wing keeps an airplane up by pushing the air down. Air has mass, and from Newton’s third law it follows 
that the wing’s downward push results in an equal and opposite push back upward, which is lift. The Newtonian 
account applies to wings of any shape, curved or flat, symmetrical or not. It holds for aircraft flying inverted or right- 
side up. The forces at work are also familiar from ordinary experience—for example, when you stick your hand out of 
a moving car and tilt it upward, the air is deflected downward, and your hand rises. For these reasons, Newton’s third 
law is a more universal and comprehensive explanation of lift than Bernoulli’s theorem. 


But taken by itself, the principle of action and reaction also fails to explain the lower pressure atop the wing, which 
exists in that region irrespective of whether the airfoil is cambered. It is only when an airplane lands and comes to a 
halt that the region of lower pressure atop the wing disappears, returns to ambient pressure, and becomes the same 
at both top and bottom. But as long as a plane is flying, that region of lower pressure is an inescapable element of 
aerodynamic lift, and it must be explained. 


HISTORICAL UNDERSTANDING 

Neither Bernoulli nor Newton was consciously trying to explain what holds aircraft up, of course, because they lived 
long before the actual development of mechanical flight. Their respective laws and theories were merely repurposed 
once the Wright brothers flew, making it a serious and pressing business for scientists to understand aerodynamic 
lift. 


Most of these theoretical accounts came from Europe. In the early years of the 20th century, several British scientists 
advanced technical, mathematical accounts of lift that treated air as a perfect fluid, meaning that it was 
incompressible and had zero viscosity. These were unrealistic assumptions but perhaps understandable ones for 
scientists faced with the new phenomenon of controlled, powered mechanical flight. These assumptions also made 
the underlying mathematics simpler and more straightforward than they otherwise would have been, but that 
simplicity came at a price: however successful the accounts of airfoils moving in ideal gases might be 
mathematically, they remained defective empirically. 


In Germany, one of the scientists who applied themselves to the problem of lift was none other than Albert Einstein. 
In 1916 Einstein published a short piece in the journal Die Naturwissenschaften entitled “Elementary Theory of Water 
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Waves and of Flight,” which sought to explain what accounted for the carrying capacity of the wings of flying 
machines and soaring birds. “There is a lot of obscurity surrounding these questions,” Einstein wrote. “Indeed, I must 
confess that I have never encountered a simple answer to them even in the specialist literature.” 


ADVERTISEMENT 

Einstein then proceeded to give an explanation that assumed an incompressible, frictionless fluid—that is, an ideal 
fluid. Without mentioning Bernoulli by name, he gave an account that is consistent with Bernoulli’s principle by saying 
that fluid pressure is greater where its velocity is slower, and vice versa. To take advantage of these pressure 
differences, Einstein proposed an airfoil with a bulge on top such that the shape would increase airflow velocity above 
the bulge and thus decrease pressure there as well. 


Einstein probably thought that his ideal-fluid analysis would apply equally well to real-world fluid flows. In 1917, on 
the basis of his theory, Einstein designed an airfoil that later came to be known as a cat’s-back wing because of its 
resemblance to the humped back of a stretching cat. He brought the design to aircraft manufacturer LVG 
(Luftverkehrsgesellschaft) in Berlin, which built a new flying machine around it. A test pilot reported that the craft 
waddled around in the air like “a pregnant duck.” Much later, in 1954, Einstein himself called his excursion into 
aeronautics a “youthful folly.” The individual who gave us radically new theories that penetrated both the smallest 
and the largest components of the universe nonetheless failed to make a positive contribution to the understanding 
of lift or to come up with a practical airfoil design. 


TOWARD A COMPLETE THEORY OF LIFT 

Contemporary scientific approaches to aircraft design are the province of computational fluid dynamics (CFD) 
simulations and the so-called Navier-Stokes equations, which take full account of the actual viscosity of real air. The 
solutions of those equations and the output of the CFD simulations yield pressure-distribution predictions, airflow 
patterns and quantitative results that are the basis for today’s highly advanced aircraft designs. Still, they do not by 
themselves give a physical, qualitative explanation of lift. 


In recent years, however, leading aerodynamicist Doug McLean has attempted to go beyond sheer mathematical 
formalism and come to grips with the physical cause-and-effect relations that account for lift in all of its real-life 
manifestations. McLean, who spent most of his professional career as an engineer at Boeing Commercial Airplanes, 
where he specialized in CFD code development, published his new ideas in the 2012 text Understanding 
Aerodynamics: Arguing from the Real Physics. 


[size=18]Considering that the book runs to more than 500 pages of fairly dense technical analysis, it is surprising to 
see that it includes a section (7.3.3) entitled “A Basic Explanation of Lift on an Airfoil, Accessible to a Nontechnical 
Audience.” Producing these 16 pages was not easy for McLean, a master of the subject; indeed, it was “probably the 
hardest part of the book to write,” the author says. “It saw more revisions than I can count. I was never entirely 
happy with it.” 
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BOOK LINK IS AT BELOW POSTS AND STARTS AT PAGE 287 


ADVERTISEMENT 

McLean’s complex explanation of lift starts with the basic assumption of all ordinary aerodynamics: the air around a 
wing acts as “a continuous material that deforms to follow the contours of the airfoil.” That deformation exists in the 
form of a deep swath of fluid flow both above and below the wing. “The airfoil affects the pressure over a wide area 
in what is called a pressure field,” McLean writes. “When lift is produced, a diffuse cloud of low pressure always forms 
above the airfoil, and a diffuse cloud of high pressure usually forms below. Where these clouds touch the airfoil they 
constitute the pressure difference that exerts lift on the airfoil.” 


Water-channel test at NASA Ames Fluid Mechanics Labuses fluorescent dye to visualize the flow field over an airplane 
wing. The streamlines, moving from left to right and curving as they encounter the wing, help to illustrate the physics 
of lift. Credit: Ian Allen 

The wing pushes the air down, resulting in a downward turn of the airflow. The air above the wing is sped up in 
accordance with Bernoulli's principle. In addition, there is an area of high pressure below the wing and a region of 
low pressure above. This means that there are four necessary components in McLean’s explanation of lift: a 
downward turning of the airflow, an increase in the airflow’s speed, an area of low pressure and an area of high 
pressure. 


But it is the interrelation among these four elements that is the most novel and distinctive aspect of McLean’s 
account. “They support each other in a reciprocal cause-and-effect relationship, and none would exist without the 
others,” he writes. “The pressure differences exert the lift force on the airfoil, while the downward turning of the flow 
and the changes in flow speed sustain the pressure differences.” It is this interrelation that constitutes a fifth element 
of McLean’s explanation: the reciprocity among the other four. It is as if those four components collectively bring 
themselves into existence, and sustain themselves, by simultaneous acts of mutual creation and causation. 


There seems to be a hint of magic in this synergy. The process that McLean describes seems akin to four active 
agents pulling up on one another’s bootstraps to keep themselves in the air collectively. Or, as he acknowledges, it is 
a case of “circular cause-and-effect.” How is it possible for each element of the interaction to sustain and reinforce all 
of the others? And what causes this mutual, reciprocal, dynamic interaction? McLean’s answer: Newton’s second law 
of motion. 


Newton's second law states that the acceleration of a body, or a parcel of fluid, is proportional to the force exerted on 
it. “Newton’s second law tells us that when a pressure difference imposes a net force on a fluid parcel, it must cause 
a change in the speed or direction (or both) of the parcel’s motion,” McLean explains. But reciprocally, the pressure 
difference depends on and exists because of the parcel’s acceleration. 


Aren’t we getting something for nothing here? McLean says no: If the wing were at rest, no part of this cluster of 
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mutually reinforcing activity would exist. But the fact that the wing is moving through the air, with each parcel 
affecting all of the others, brings these co-dependent elements into existence and sustains them throughout the 
flight. 


TURNING ON THE RECIPROCITY OF LIFT 

Soon after the publication of Understanding Aerodynamics, McLean realized that he had not fully accounted for all the 
elements of aerodynamic lift, because he did not explain convincingly what causes the pressures on the wing to 
change from ambient. So, in November 2018, McLean published a two-part article in The Physics Teacher in which he 
proposed “a comprehensive physical explanation” of aerodynamic lift. 


Although the article largely restates McLean’s earlier line of argument, it also attempts to add a better explanation of 
what causes the pressure field to be nonuniform and to assume the physical shape that it does. In particular, his new 
argument introduces a mutual interaction at the flow field level so that the nonuniform pressure field is a result of an 
applied force, the downward force exerted on the air by the airfoil. 


Whether McLean’s section 7.3.3 and his follow-up article are successful in providing a complete and correct account 
of lift is open to interpretation and debate. There are reasons that it is difficult to produce a clear, simple and 
satisfactory account of aerodynamic lift. For one thing, fluid flows are more complex and harder to understand than 
the motions of solid objects, especially fluid flows that separate at the wing’s leading edge and are subject to 
different physical forces along the top and bottom. Some of the disputes regarding lift involve not the facts 
themselves but rather how those facts are to be interpreted, which may involve issues that are impossible to decide 
by experiment. 


Nevertheless, there are at this point only a few outstanding matters that require explanation. Lift, as you will recall, 
is the result of the pressure differences between the top and bottom parts of an airfoil. We already have an 
acceptable explanation for what happens at the bottom part of an airfoil: the oncoming air pushes on the wing both 
vertically (producing lift) and horizontally (producing drag). The upward push exists in the form of higher pressure 
below the wing, and this higher pressure is a result of simple Newtonian action and reaction. 


Things are quite different at the top of the wing, however. A region of lower pressure exists there that is also part of 
the aerodynamic lifting force. But if neither Bernoulli’s principle nor Newton’s third law explains it, what does? We 
know from streamlines that the air above the wing adheres closely to the downward curvature of the airfoil. But why 
must the parcels of air moving across the wing’s top surface follow its downward curvature? Why can’t they separate 
from it and fly straight back? 


Mark Drela, a professor of fluid dynamics at the Massachusetts Institute of Technology and author of Flight Vehicle 
Aerodynamics, offers an answer: “If the parcels momentarily flew off tangent to the airfoil top surface, there would 
literally be a vacuum created below them,” he explains. “This vacuum would then suck down the parcels until they 
mostly fill in the vacuum, i.e., until they move tangent to the airfoil again. This is the physical mechanism which 
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forces the parcels to move along the airfoil shape. A slight partial vacuum remains to maintain the parcels in a curved | 
path.” 


This drawing away or pulling down of those air parcels from their neighboring parcels above is what creates the area 
of lower pressure atop the wing. But another effect also accompanies this action: the higher airflow speed atop the 
wing. “The reduced pressure over a lifting wing also ‘pulls horizontally’ on air parcels as they approach from 
upstream, so they have a higher speed by the time they arrive above the wing,” Drela says. “So the increased speed 
above the lifting wing can be viewed as a side effect of the reduced pressure there.” 


But as always, when it comes to explaining lift on a nontechnical level, another expert will have another answer. 
Cambridge aerodynamicist Babinsky says, “I hate to disagree with my esteemed colleague Mark Drela, but if the 
creation of a vacuum were the explanation, then it is hard to explain why sometimes the flow does nonetheless 
separate from the surface. But he is correct in everything else. The problem is that there is no quick and easy 
explanation.” 


Drela himself concedes that his explanation is unsatisfactory in some ways. “One apparent problem is that there is no 
explanation that will be universally accepted,” he says. So where does that leave us? In effect, right where we 
started: with John D. Anderson, who stated, “There is no simple one-liner answer to this.”[/size] 
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Above post mentions Scientist Doug Mc Lean, His book. 


Understanding aerodynamics: arguing from the real physics Volume: 
Author(s): McLean, Doug 

Series: Aerospace series (Chichester England) Periodical: 

Publisher: Wiley City: Chichester, West Sussex, U.K 

Year: 2013 
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Much-needed, fresh approach that brings a greater insight into the physical understanding of aerodynamicsBased on 
the author's decades of industrial experience with Boeing, this book helps students and practicing engineers to gain a 
greater physical understanding of aerodynamics. Relying on clear physical arguments and examples, Mcleanprovides 
a much-needed, fresh approach to this sometimes contentious subject without shying away from addressing "real" 
aerodynamic situations as opposed to the oversimplified ones frequently used for mathematical convenience. 
Motivated by the belief that engineering practice is enhanced in the long run by a robust understanding of the basics 
as well as real cause-and-effect relationships that lie behind the theory, he provides intuitive physical interpretations 
and explanations, debunking commonly-held misconceptions and misinterpretations, and building upon the contrasts 
provided by wrong explanations to strengthen understanding of the right ones. Provides a refreshing view of 
aerodynamics that is based on the author's decades of industrial experience yet is always tied to basic fundamentals. 
Provides intuitive physical interpretations and explanations, debunking commonly-held misconceptions and 
misinterpretations Offers new insights to some familiar topics, for example, what the Biot-Savart law really means 
and why it causes so much confusion, what "Reynolds number" and "incompressible flow" really mean, and a real 
physical explanation for how an airfoil produces lift. Addresses "real" aerodynamic situations as opposed to the 
oversimplified ones frequently used for mathematical convenience, and omits mathematical details whenever the 
physical understanding can be conveyed without them." Read more... 

Abstract: Much-needed, fresh approach that brings a greater insight into the physical understanding of 
aerodynamicsBased on the author's decades of industrial experience with Boeing, this book helps students and 
practicing engineers to gain a greater physical understanding of aerodynamics. Relying on clear physical arguments 
and examples, Mcleanprovides a much-needed, fresh approach to this sometimes contentious subject without shying 
away from addressing "real" aerodynamic situations as opposed to the oversimplified ones frequently used for 
mathematical convenience. Motivated by the belief that engineering practice is enhanced in the long run by a robust 
understanding of the basics as well as real cause-and-effect relationships that lie behind the theory, he provides 
intuitive physical interpretations and explanations, debunking commonly-held misconceptions and misinterpretations, 
and building upon the contrasts provided by wrong explanations to strengthen understanding of the right ones. 
Provides a refreshing view of aerodynamics that is based on the author's decades of industrial experience yet is 
always tied to basic fundamentals. Provides intuitive physical interpretations and explanations, debunking commonly- 
held misconceptions and misinterpretations Offers new insights to some familiar topics, for example, what the Biot- 
Savart law really means and why it causes so much confusion, what "Reynolds number" and "incompressible flow" 
really mean, and a real physical explanation for how an airfoil produces lift. Addresses "real" aerodynamic situations 
as opposed to the oversimplified ones frequently used for mathematical convenience, and omits mathematical details 
whenever the physical understanding can be conveyed without them. 
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1 Verfasst am: 14.04.2019, 08:21 Titel: Seagull Struts, Engineering Function Dictate Form 
New idea, 


As seagull wing struts - I explained at other post -have been genetically developed to send 
coming turbulent air flow from large angels to less turbulent flow , we can do the same. 


An 3 d printed mold master can be created to having positive or negative struts as follower 
of the flow or driver of the flow. 


I have just posted seagull, look at the struts to make understand easier the concept. 


this idea can be elongated to make the struts or channels as a fluid flow controller as 
seen 50 years old machine , aerodynamic engineering and anyone can program the 
boomerang with precise channels on wings and underlying second layer of channels in 
wings and air flow can be managed with a mechanical analog program and these 
boomerangs can be long fliers or extreme dancer in the air. That computer idea has been 
published at other post. 
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I am inspired from latest developments in biomimetic and aerodynamics. 
New researches focused on flapping wings and there are lots of publications on that 
subject for past 10-15 years. 





Wasp wing is a construction which have a spring at joints and there is a muscle also. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 307 When muscle flap the wing downstroke , upstroke comes from springs. 
Wohnort: Istanbul - Turkey 


I thought wind power can bend flap the boomerang wings and a spring can replace the 
force. 


I dont have a experience what would this gain but I thought this is interesting. 


Nature makes the wings going to adapt the conditions but boomerang wings are 
stationary. 


May be it should be tried on short distance - fast catch boomerang. 


Thanks, 
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Paper is at above link 
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We present the results of several optimizations for 2D airfoils and 3D wings 
undergoing periodic, flapping-type motions. Optimizations are achieved by 
coupling high-fidelity 2D and 3D Navier-Stokes solvers with a gradient-based 
optimization algorithm. In 2D we consider a pitching and plunging NACA0012 
airfoil and investigate the maximization of the propulsive efficiency. In 3D we 
consider a rectangular wing that is hinged at the root. 

The motion of the 3D wing is parameterized by spline control points that allow 
span-wise variation of both the dihedral angle and twist angle, allowing complex 
wing motions and deformations with relatively few parameters. Propulsive 
efficiency is maximized for the 3D wing in an non-twisting case as well as using 
one, two and four of these span-wise twist control points. The results of the 
optimizations lead to several conclusions, including that 

pitching and twisting can significantly improve the attainable propulsive 
efficiency, can delay the onset of leading edge separation, and that solutions that 
maximize propulsive efficiency appear to operate at the limit of leading edge 
separation 
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flapping wing can be flexible also. 


Anmeldungsdatum: 
19.09.2018 

Beitrage: 307 

Wohnort: Istanbul - Turkey 


Nach oben Cw) 
Beitrage der letzten Zeit anzeigen: 





neues 7 . . Alle Zeiten sind GMT + 1 Stunde 
cS Thema j A)yantworten Foren-Ubersicht -> Tipps zum Bauen und Werfen 


Seite 1 von 1 


Gehe zu: | Tipps zum Bauen und Werfen 


Du kannst keine Beitrdge in dieses Forum schreiben. 

Du kannst auf Beitrage in diesem Forum nicht antworten. 
Du kannst deine Beitrage in diesem Forum nicht bearbeiten. 
Du kannst deine Beitrdge in diesem Forum nicht léschen. 
Du kannst an Umfragen in diesem Forum nicht mitmachen. 


Powered by phpBB © 2001, 2002 phpBB Group 





http://www.bumerangclub.de/phpbb/viewtopic. php ?t=2252[04.04.2020 16:49:43] 








:: Thema anzeigen - Sense and Attack to Turbulence with Deep Learning 





SCENTER> BUMERANG> SPORT> 


(>) FAQ @lsuchen (=) Benutzergruppen a) Registrieren 
&) Profil O) Einloggen, um private Nachrichten zu lesen Login 


Sense and Attack to Turbulence with Deep Learning 


neues A P ; 
8 Thema j (Qyantworten Foren-Ubersicht -> Tipps zum Bauen und Werfen 





Vorheriges Thema anzeigen :: Nachstes Thema anzeigen | 





Mustafa Umut Sarac 
Aussie-Round-100-Werfer 





Anmeldungsdatum: 
19.09.2018 

Beitrage: 307 

Wohnort: Istanbul - Turkey 


DB Verfasst am: 14.04.2019, 18:02 Titel: Sense and Attack to Turbulence with Deep Learning 


Piezo Sensor Films are flexible and ultralight. They can be used to cover a boomerang 
without adding too much weight. 


I will write an interesting subject and I dont know how to handle in real world but idea is 
good. 


Think, you covered the boomerang wings bottom and top with piezo electric sensor film. 


Film will sense the fluid flow pressure difference and pressure difference indicates where 
the fluid flow flows. 


And there is the turbulence. 


At back side of the camber , there is turbulence and complex pressure . 
differences on the surface. 


Piezo sensor produces the electric when the force changes. 
And the piezo produces vibration when it is electrified. 
We need a algorithm which manages the double nature of input and output of the film. 


When the turbulence occurs , it depends to elementary electronics knowledge to sense 
turbulance on surface nature and map it and than counter attack it with surface vibration. 


I think we need to investigate a newer way called deep learning where albatross flight with 
air drones been imitated with the result of digital signal processor and neural networks 
training. 

The purpose of machine learning is to enter sensor input and surface vibration input and 
the gyro and gps input to train a new computer program output which will be used at new 
products. 


This can be done. 


PS. Additionally , above sensing and counter attack surface vibration might be needed not 
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to use entire surface piezo cover but it might be done with pixels. 

Pixels and their circuit can be difficult but it can be simplified , resolution can be lowered 
and circuit can be printed to under the sensor, on to wing with inkjet printer or laser 
printed on to carrier and can be transferred on to wing with release agent. 

Fourier transform can be important to understand the flow map and counter attack it. 


All computations can be done on boomerang , or boomerang rc or rc cell phone computer. 


Experiments can be done in a water tank or can be done with covering the surface with a 
wet powder where it goes dried in few minutes and reveals the surface flow. 


Deep learning subject had been told at albatross flight thread and can be read. 
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Abstract 


The design of flow control systems remains a challenge due to the nonlinear 
nature of the equations that govern fluid flow. However, recent advances in 
computational fluid dynamics (CFD) have enabled the simulation of complex fluid 
flows with high accuracy, opening the possibility of using learning- based 
approaches to facilitate controller design. We present a method for learning the 
forced and unforced dy-namics of airflow over a cylinder directly from CFD data. 
The proposed approach,grounded in Koopman theory, is shown to produce stable 
dynamical models that can predict the time evolution of the cylinder system over 
extended time horizons. 

Finally, by performing model predictive control with the learned dynamical 
models,we are able to find a straightforward, interpretable control law for 
suppressing vortex shedding in the wake of the cylinder. 
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30 years ago , I invented a guitar spacer which was shape change able. User could change 
the spacer shape in to thousands of shapes and it was the most ergonomic invention. 





Now , if we cut a narrow long robotic arm which each cell connected to other with a 
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We can change the shape of the boomerang in to hundreds of shapes as we wish. 


IF we connect each cell with a ball and a nut for each ball , the boomerang can change its 
shape in the three dimensions. 


All we have to change the 2 or more wings airfoils. 
That can be made with shape change struts , lot smaller than the main arm. 
We can cover all the structure with flexing textile and completes the aerodynamic shape 


ps. There is even more simple things to do , for example , you can connect two or more 
wings with ball joint and control the shape within 3d. 


You can divide the one wing in to 2 or 3 , connect with ball joints and experiment. 
These all can be printed with strong plastic , cut from aluminum or plywood and so. 
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Changing main body shape was easy but airfoil profile change is harder. I thought s schlag 
profile can be changed with two rods which were parallel or so to main body central axis 
and can be moved to different locations to create a new airfoil profile with its textile 
flexible cover. 
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Shape memory wires are cheap and comes with different thicknesses at ebay. 
You can buy a thick wire , 9 dollars a meter. 


You can insert it to your boomerang and when boomerang crashes to concrete and 


deforms , you can put your boomerang under hot water and it gains its shape back. 
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I am thinking to mimic living organisms with skeleton core , soft jacket. 


I am thinking to cut a hard flat plastic 2 dimensional in the shape of a boomerang and 
putting it in to mold where mold is shaped like an up and bottom airfoiled wing and inject 


in to the mold extreme soft plastic. 
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KFm Family of Airfoils 
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(7-9% thickness) - Step at 40% chord. 


KFm-I 

KFm-2 (7-9% thickness) - Step at 50% chord. 

KFm-3 (9-12% thickness) - Steps at 50% and 75% chord. 
KFm-4 (6-12% thickness) - Steps top and bottom at 50% chord. 






(Bottom step at 40-50% chord.) 


KFm-5A 


KFm-5B __s crop step at 40-50% chord.) 


(6-12% thickness) Steps top and bottom at 50% and 75%. 


KFm-6 


KFm-7 
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NN 


KFm-8 





KFm-9 Step thickness is at 7% or less of chord. 





KFm-10 





KFm- | I (Step thickness is at 7% or less of chord.) 


KFm-12 


<< ae 


KFH 
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Thanks to Colin de Graag , takes my attention. 
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Summer 2012 
Enhancing the aerodynamic performance of stepped airfoils 
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LINK AT BELOW : 


https://drive.google.com/file/d/1EoTSBRkBG-FinP2_iWMbL--WxdbjiQWd/view?usp=sharing 
Detailed website copy about these airfoils ;; 
https://drive.google.com/file/d/1gQY6mJnZ_3DcEU6BDRk4ZQdAIX6HSEIJ/view?usp=sharing 


Research report on use of kline fogleman arfoils on rotorcrafts. Dated from 1974 , not 
clean pictures but interesting. 


https://drive.google.com/file/d/1lby9RpBbhC_q356jPYr91IFPqmLFDWS5A/view?usp=sharing 
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I was watching youtube and saw model aircraft foils. One of them was pretty good like 
herebelow: 
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I will post paper , image and details in coming hours. 
I am looking in to marine propeller simulations and their performance is antisymmetric when the blades layout are symmetric. 


nawacid dist I quickly thought , there would be same performance at symmetric multiblader boomerangs where their performance might have antisymetric layout. 
nmelaungsdatum: 


19.09.2018 
Beitrage: 307 For example if triblader marine propeller have 3 blades and each blade had been put with 120 degrees , the performance is 90+110+160 degrees. THESE degrees is example and can be 


Wohnort: Istanbul - Turkey  qitferent. I have to find where I read it first and than give to you. 


I think its time to think the symmetry of multibladers. 
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J. Fluid Mech., page 1 of 49 Cambridge University Press 2011 

doi:10.1017/ jfm.2011.150 
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Mechanisms of evolution of the propeller wake in the transition and far fields 
Anmeldungsdatum: 

19.09.2018 M. FELLIt1, R. CAMUSSI2 AND F. DI FELICE1 

Beitrage: 307 1CNR-INSEAN, Italian Ship Model Basin, Via di Vallerano 139, 00128 Rome, Italy 
Wohnort: Istanbul - Turkey 2pipnartimento di Ingegneria Meccanica e Industriale, Universit’a Roma Tre, 

Via della Vasca Navale 79, 00146, Italy 

(Received 4 December 2009; revised 4 March 2011; accepted 22 March 2011) 


http://www.bumerangclub.de/phpbb/viewtopic.php ?t=2358[04.04.2020 14:59:35] 


:: Thema anzeigen - Symmetric marine multibladers antisymmetric performance 


36 M. Felli, R. Camussi and F. Di Felice 
(a) (>) 
0.8 f 0.8 x=7.75R 
105°, 135° , 120° 
0.6 0.6 <_<» 
0.4 f 0.4 
02k 0.2 
3 
OF 0 

















0 90 180 270 360 450 540 630 


() x=9.50R () 


95° 150° 5° 
0.6 ; -— -— sats ; 


| 








0 90 180 270 360 450 540 630 


(e) x=1230r 


o4b | al i 


http://www.bumerangclub.de/phpbb/viewtopic.php ?t=2358[04.04.2020 14:59:35] 





0.4 | 118° | 82° | 160° 








0.2 
Jen Aral, ol 
0 xy iia ¢ \ i. f 
Me } Way %. J Wael 

Lf ; 7 

\ W ‘i / 
-0,2 
—0),4 





0 90 180 270 360 450 540 630 


) x=16.15R 
[ | 360° | 





:: Thema anzeigen - Symmetric marine multibladers antisymmetric performance 














180 270 360 450 540 630 0 90 180 270 360 450 540 630 


8 (deg.) 4 (deg.) 


FiGuRE 34. (a—f) Three-bladed propeller. Angular evolution of the phase-averaged radial 
velocity. Velocities are normalized with the free-stream velocity. 
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This is insect flight we must replicate or advance. 
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FIGURE 8. Three-table wing stroke projection of a blowfly flying in 
aerodynamic equilibrium (see Figure 9a) in front of a wind tunnel (see 
Figure 6a); time between frames: 0.5 msec. (From Nachtigall, W., Z. Vgl. 
Physiol., 52, 155, 1966. With permission.) 


upstroke 


wing strip is represented in Figure 7a. The mean ‘‘stroke plane’’ is 45° to the longitudinal 
axis of the body, and the wings beat downwards and forwards from above and behind, and 
back again, with the downstroke further forward than the upstroke relative to a point fixed 
on the insect (Figure 7a). The wing path is drawn out relative to a fixed external point 
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J. Fluid Mech., page 1 of 49 c Cambridge University Press 2011 
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1 

Mechanisms of evolution of the propeller 
Anmeldungsdatum: wake in the transition and far fields 
ee M. FELLIt 1, R. CAMUSSI2 AND F. DI FELICE1 
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renee Istanbul - Turkey 2CNR-INSEAN, Italian Ship Model Basin, Via di Vallerano 139, 00128 Rome, Italy 


2Dipartimento di Ingegneria Meccanica e I ndustriale, Universit’a Roma Tre, 
Via della Vasca Navale 79, 00146, Italy 
(Received 4 December 2009; revised 4 March 2011; accepted 22 March 2011) 


i) Rotor wake transition to instability. Recent 
experimental works 

provide a description of some typical features of the 
propeller wake in the transition and far fields, as the 
occurrence of a precession motion of the propeller 
streamtube around the hub vortex spiral coupled with the 
energy transfer from the blade to the shaft harmonic (Felli 
et al. 2006 Di Felice et al. (2004) hypothesized a strict 
correlation between the transition to instability and the 
interaction between the trailing wake of the actual blade and 
the tip vortex of the previous one which occurs as the 
consequence of the different pitch angle of their helical 
paths. Pressure measurements (Felli et al.2006) and flow 
visualizations (Stella et al. 2000) support this thesis, which 
revealing dependence of some typical features of the wake 
instability (e.g. phase shift of the tip vortex, blade-to-shaft 
harmonic energy transfer, destabilization of the hub vortex, 
precession of the streamtube) on the aforementioned 
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mechanism of mutual interaction between the tip vortex and > 
the trailing wake of the successive blade. Therefore, the 
Mechanisms of evolution of the propeller wake in the 
transition and far fields 3 distance between two consecutive 
blade wakes seems to play a role in the slipstream 
instability mechanism, especially at the starting point of the 
tip and hub vortex destabilization. 

(ii) Wake evolution in the transition and the far 
regions. The dynamics of the propeller vortices is a 
complex phenomenon in which the effect of the viscosity, 
the mechanisms of auto and mutual induction (Widnall 
1972), the effect of torsion (Ricca 1994) have to be 
accounted for and described during the evolution down to 
the breakdown. This is a difficult task for both a theoretical 
and an experimental approach, justifying the lack of studies 
dealing with this aspect in the literature,especially for what 
concerns the transition and the far wakes. Indeed, the state 
of the art on the problem of the rotor wake evolution is 
limited to the near wake and to the development of 
simplified models. On the theoretical side, the state of the 
art has progressed from the early momentum and vortex 
theories (Rankine 1865; Froude 1889; Glauert 1927; 
Goldstein 1929; Mangler & Squire 1953; Pizali & Duwaldt 
1962;Miller, Tang & Perlmutter 1968) to advanced models 
with a distorted geometry of the wake, in which each blade 
releases a sheet of vortex filaments free to interact and 
distort until converging to a deformed geometry. These 
models include the tip vortex roll-up and the distortion of 
the wake shed from the inboard sections (Landgrebe 1972; 
Kerwin 1986). On the experimental side, the support of 
advanced optical techniques and flow visualizations allowed 
a quite detailed reconstruction of the rotor structure 
dynamics in the near wake of marine propellers, helicopter 
rotors and wind turbines. The mechanism of the tip vortex 
rolls up was investigated by 

Kobayashi (1982), Cenedese, Accardo & Milone (1985), 
Jessup (1989), Chesnakas &Jessup (1998), Stella et al. 
(2000). In these papers, the problem of wake evolution was 
analysed through velocity measurements along transversal 
planes in the near wake 

of a marine propeller. Di Felice et al. (2004) studied the 
propeller wake evolution along a diametral plane of the 
wake for different swirl numbers. Felli et al. (2006) 
reproposed the experiment of Di Felice et al. (2004) 
investigating the phase correlations between velocity and 
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pressure signals. Vermer et al. (2003) tackled the problem 
of the aerodynamics of a wind turbine. The problem of the 
rotor wake instability was tackled experimentally by Ortega 
(2001) for a two-bladed propeller and re-proposed 

by Felli et al. (2008) that analysed the power spectra of the 
velocity signals streamwise down to the far wake. 

(iii) Tip and hub vortex breakdown. The basic 
underlying mechanism leading to tip and hub vortex 
breakdown in a rotor wake is still not known completely. 
Flow visualizations have provided some global information 
on the location where the hub vortex breaks down (Stella et 
al. 2000). However, the behaviour of the tip vortices as well 
as the physical mechanism or mechanisms leading to the 
propeller wake breakdown is still unknown. This is mainly 
due to the fact that measurements, whether invasive (e.g. 
hot wires) or non-invasive (e.g. LDV), and flow 
visualizations are difficult to obtain and interpret in such a 
complex, unsteady, three-dimensional (3D) flow. 

















Mustafa Umut Sarac 
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Mustafa Umut Sarac DVerfasst am: 16.02.2020, 01:37 Titel: To Manuel Schuetz XFOIL - maximum speed C3) 
Aussie-Round-100-Werfer 





Hi Manuel, 
You told me that xfoil finds a airfoils speed at different angles. 


What is the best foil with maximum speed in single direct, parallel to boomerang angle ? 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 307 Best wishes, 
Wohnort: Istanbul - Turkey 





Mustafa Umut Sarac 


Istanbul 
Nach oben Srom &&on) Crm) 
lL ] 
B der K-te DVerfasst am: 17.02.2020, 09:17. Titel: C3) 
Wurfkreis-Choleriker 


Fastest means the least drag. So I would say it's the shape like a raindrop with a thickness and lenght close to infinitely thin and short. 
Anmeldungsdatum: 
20.02.2006 
Beitrage: 147 
Wohnort: Wien 


Nach oben Som) 


Mustafa Umut Sarac — Verfasst am: 17.02.2020, 11:49 Titel: CG) 
Aussie-Round-100-Werfer 





Its a interesting idea. For least drag , we must obey the rules of structuraly sound construction. If it is strong enough and thin enough it will have least drag and it wont 
break. 

What is the requirement of lift condion for a mta. What is the lift measurement for a very good mta. 

Anmeldungsdatum: 
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:: Thema anzeigen - To Manuel Schuetz XFOIL - maximum speed 


19.09.2018 I can build a mta strong enough least %30 of the material of mta and with same volume. 


Beitrage: 307 
Wohnort: Istanbul 


~ Turkey And it will be very light weight , around 6 grams or less. 


Can a man throw a 6 grams mta and what will be rule of throwability ? 
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Mustafa Umut Sarac Di Verfasst am: 30.12.2019, 00:12 ‘Titel: To Manuel Schuetz XFOIL + BEM + Turbulence, (CY Zitat ) 
Aussie-Round-100-Werfer Wake, Stall CE Zit) 


Hello All and Manuel, 





I want to ask you, 

Anmeldungsdatum: 

19.09.2018 F ; ; 

Beitrage: 307 A- Now , when designing boomerang , we have xfoil and 
Wohnort: Istanbul Turkey blade element method. xfoil is for airfoils but I want to get a 
list what we take from output of this software. Why we use 


and how we use ? 


B- Now , we have a airfoil drawing , xfoil analyzed it. 
Question : We have a carved airfoil elongated and changed 
in its lenght.How we adapt single xfoil analysis to changing 
shape of the airfoil ? Or do we use multiple analysises ? 


C- And blade element method for multiple sections of the 
wing. I read it calculates 2d and 3d. I dont know what does 
it mean 3d ? Does it mean it can calculate wake , farfield 
wake, turbulence and stall[ 


Thank you and HAPPY NEW YEAR EVERYBODY. 


Mustafa Umut Sarac 


Istanbul 
Nach oben (SE om) www) 
| | 
mschuetz D Verfasst am: 02.01.2020, 20:54 Titel: 


Wurfkreis-Choleriker 


Happy new year everybody! 
eee A) Lift/Drag coefficients depending on angle of attack and Reynolds number 
ams B) thickness/chord ratio: Look up the theory for thin airfoils. I don't know by heart. 
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:: Thema anzeigen - To Manuel Schuetz XFOIL + BEM + Turbulence, Wake, Stall 


Beitrage: 144 


Multiple analysis is the "safe side". 
C) 3d means: Solve the Navier Stokes equations in 3 dimensions. Then the entire velocity 


field around the airfoil can be shown. Stall however is also predicted by x-foil in 2d. 
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Mustafa Umut Sarac Di Verfasst am: 04.11.2019, 20:14 Titel: Topological CFD Optimization - Simple Thing to Know (G2 
Ranglisten-Ass 


If you want to upload your boomerang design on to ansys fluent software and simulate 
and optimize , you must know a simple trick these softwares does. 


Generally all advanced softwares uses topological cfd optimization. 


Anmeldungsdatum: F ‘ ‘ — 

ie eo5 ae You can read hundreds of papers with thousands of crazy animations , unbeliviable 
Beitrage: 240 graphics , shapes etc. 

Wohnort: Istanbul - Turkey 


SOFTWARE NEVER STARTS AND STOPS WITH EXTREME CURVED DESIGN. 

SOFTWARE TAKES YOUR CURVED OR HIGHLY CURVED DESIGN AND MAKES LEGO BRICKS 
IN TO THESE CURVES AND MOVES THE LEGOS IN OUT UP DOWN AND TRIES TO FIND 
GOOD DESIGN. 


FINALLY SOFTWARE SMOOTH THE LEGOS IN TO HIGHLY CURVED DESIGN 
AND GIVES YOU BACK. 


ITS A CHEATING YOU MIGHT KNOW BEFORE USING THESE SOFTWARES 


Mustafa Umut Sarac 
Istanbul 
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Mustafa Umut Sarac D Verfasst am: 16.02.2020, 01:32 Titel: Two boomerangs, connected centers + fly side by 
Aussie-Round-100-Werfer side :) 


As we look in to drones , they have multiple rotors. 


I thought to connect two boomerangs with a plastic piece from their gravity centers and 

they should be side by side or any direction you want and fly together . 
Anmeldungsdatum: 
19.09.2018 


Beitrage: 307 
Wohnort: Istanbul - Turkey 


This is mind boggling. 


Mustafa Umut Sarac 
Istanbul 
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Ranglisten-Ass 


Has anyone tried to throw boomerang at underwater ? 
What might be the boomerang look like ? 


Mustafa Umut Sarac 


Anmeldungsdatum: 
7 Istanbul 


19.09.2018 
Beitrage: 240 
Wohnort: Istanbul - Turkey 
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Ranglisten-Ass Airfoil 





Some of the do it yourself aircrafts are designed for 
extremelly low speed flight , lets say 90 kmph. 


ensayo: In this speed , most of the aircrafts cant fly and dives in to 
Beitrage: 240 stall. 


Wohnort: Istanbul - Turkey 


But they design new unstallable wings with coanda effect for 
these crafts. 


I will add their pictures below. 
These wings are for extreme high angle of attack and 


extreme low speeds. And they do perform better in normal 
conditions. 


DETAILED ANALYSIS LINKS : 


FIRST, ZENITH AIRCRAFTS WEBSITE : 


www.zenithair.net 


SECOND IS A TRIPLE SLOT AIRFOIL Detalteb RESEARCH PAPER: 


Experimental I nvestigation of a Handley Page Triple 
Slotted Aerofoil 
Lazaro Coelho, Marco Placidi, Chris Atkin and 
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:: Thema anzeigen - Unstallable, Multiple Slot, Coanda Effect Boomerang Airfoil 


Zhengzhong Sun 
Department of Mechanical Engineering & Aeronautics, 
City University London, London, UK 


Abstract A triple slotted aerofoil following the 
Handley Page 44F design was tested at City University 
London T-2 wind tunnel. The model allowed the study 
of a fixed triple slotted wing as well as investigation 
of the effects of isolated slots at different locations 
along the chord. PIV measurements were performed 
within the chord Reynolds number range in between 
approximately 200,000-400,000. The model was 
tested at an angle of attack of 220 . Measurements of 
mean streamwise velocity, velocity fluctuations 

and shear stress were analysed. The study shows how 
an isolated slot is more favourable when it is placed 
closest to the leading edge, although slow moving 
fluid regions can still be found close to the trailing 
edge. Fully attached flow was only achievable by 
using all three slots. In addition, the fully slotted 
profile is shown to generate channel exit velocities in 
the order of 1.4U0, which highly energise the 
boundary layer on the suction side. 


PAPER IS HERE : 


https://drive.google.com/file/d/1q2IrzJcriWnvxz9SFxIYDSXkjwlOHV1s/view?usp=sharing 


SLOTTED WING 
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:: Thema anzeigen - Unstallable, Multiple Slot, Coanda Effect Boomerang Airfoil 


Extra Lift due to 
the Coanda Effect 











\ 


Flying this way 


Airflow clings 
to the surface 








15 deg. 


Figure 1 
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Mustafa Umut Sarac 


Istanbul 
Nach oben (www) 
| 
B der K-te D Verfasst am: 18.11.2019, 15:11 Titel: 


Wurfkreis-Choleriker 


They perform better in normal conditions... 


eae Ge Well, what are normal conditions for a boomerang? Flying near stall? Don ‘t think so. 
Beitrage: 141 Okay, slats are not really new (1918) and you can print them in 3D. Where at the 
Wohnort: Wien boomerang wing would you put these? They are sure usefull if angle of attack is quite 


high, over 15° as you see in pictures above. The probem, drag is also really high at that 
angle. Thats fine for an airplane landing to lose speed but not for a boomerang. 

No advantage without disadvantage. 

Is there something told about drag in the paper? I cant open the link to the google drive. 


Nach oben (SS pm) 
Mustafa Umut Sarac D Verfasst am: 18.11.2019, 15:26 Titel: 


Ranglisten-Ass 


http://www.bumerangclub.de/phpbb/viewtopic.php?t=2349[09. 12.2019 00:00:20] 
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I tried the drive link and it works. Its a technology called high lifting surfaces and in 
normal flying conditions , you have more lift. Its applied from model aircrafts to fighter 
jets to passenger aircrafts. 





At normal flying conditions , you have lot more lift. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 240 try the drive link and please report me back. It works for me but I dont know the others. 
Wohnort: Istanbul - Turkey 


Mustafa Umut Sarac 


Istanbul 
Nach oben CG www) 
l 
Mustafa Umut Sarac D Verfasst am: 18.11.2019, 15:40 Titel: 


Ranglisten-Ass 





If you look to the graph attached , with single front slot , you have %100 more lift than 
NACA airfoil at dropped speed and stall conditions. 


You have % 50 more lift at same angle of attack. 
Anmeldungsdatum: 


19.09.2018 I think an MTA with slot have more chance to survive with lowering thermals. 


Beitrage: 240 


Wohnort: Istanbul - Turkey Think reverse , you dont have to put a extra piece in front of wing. You have to open an 


slot. 


I have been posted water tank test , wind tunnel tests and older test methods which does 
not require writing codes or renting super computer. 


As Marx says , it depends to history to find the things use. 
I will look in to drag , lets see. 


Mustafa Umut Sarac 


Istanbul 
Nach oben www) 
| | 
Mustafa Umut Sarac TD Verfasst am: 18.11.2019, 15:59 Titel: 


Ranglisten-Ass 





Weick, F., Shortal, J. “The effect of multiple fixed slots and a 
trailing edge flap on the lift and drag of a clarck Y airfoil” 
NACA Report 427, 1933 

Anmeldungsdatum: 


19.09.2018 
Beitrage: 240 


Wohnort: Istanbul - Turkey |ondon University Paper discusses about two things. 


As You see above , multiple slots idea goes back to 1933 or earlier. 


First more lift but more drag but it depends on configuration. 


Second triple slots or lets say 4 different wings on same axis with gaps have only the 
attached flow , this is good thing and lot less drag. 


Mustafa Umut Sarac 


Istanbul 
Nach oben (Cw) 
| | 
B der K-te D Verfasst am: 18.11.2019, 16:08 Titel: 
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Wurfkreis-Choleriker 


I can open the link using my smartphone. It does not work at my PC - fine. 
Anmeldungsdatum: 
20.02.2006 


Beitrage: 141 Seach for "drag" in the paper and you will find this: "[...] resulting in increased lift 

Wohnort: Wien coefficient, CL (at a price of increased drag)." 
quod erat demonstrandum 
Aircrafts have other normal conditions then thrown and spinning boomerangs. Please don 
“t mix it. You posted papers from Manuel. There you can read about air flow direction over 
a forward moving AND spinning boomerang wing. 
Slats on aircrafts are movable - to reduce drag at higher moving speed. 
I know that you just have to open a slot... 
By the way, it’s not so easy to do that accurate at this size of wing. 
I want to know where you would do that at the wing. At the end, near the center of gravity 
or every else? Where do you have these angle of attack to use slats? 

Nach oben (SB pm) QFEmail 

Mustafa Umut Sarac D Verfasst am: 18.11.2019, 16:28 Titel: 


Ranglisten-Ass 





Paper discusses opening slot near to coming flow , its says better. 


As I wrote before , without constructing wind tunnel or hydro tank , without using 
evaporating paint method - I posted 3 threads - or without spending few thousand euros 


on a Super computer , you will never know what to do. 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 240 Its not a matter of carpentry and its more than human creative or calculation power. 
Wohnort: Istanbul - Turkey 


As you cant design a fighter jet on paper or you can with couple of thousands of engineers 
and spending 10 years, 


my friend you will never know what to do. I am sorry. 


I am searching for an answer. I am thinking to construct an analog computer for flow 
simulation. 


Mustafa Umut Sarac 


Istanbul 
Nach oben (Cmew) 
| | 
Mustafa Umut Sarac D Verfasst am: 18.11.2019, 17:00 Titel: 


Ranglisten-Ass 





But there is a hope. 


The easiest and most creative flow optimization or shape optimization done on a artificial 

intelligence. You have to train an neural network group with simulation results of different 
situations. Than when you show it a different configuration , it simulates it fast. How fast , 

Anmeldungsdatum: : : ey : : s 

19.09.2018 I dont know. Than you train an NN with optimisations and it creates most creative results 

Beitrage: 240 ever a computer did. 

Wohnort: Istanbul - Turkey 

Amazon Web Services have trainable NN softwares and with spending 500 euros , you are 

at somewhere. 


And there is 80s NASA genetic algorithms , they are raw output. They had to wait other 40 
years to put the inventions in to production. 
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And you have to learn mathematics , computer science etc. 
Best way , is to buy a cuda card and pc and construct your hydro tank or aero tunnel and 
go from there. You have to buy an 3d printer for samples. 


Its another 2000 euros expense. 


Mustafa Umut Sarac 


Istanbul 
Nach oben www) 
| 
mschuetz D Verfasst am: 18.11.2019, 21:46 Titel: 


Wurfkreis-Choleriker 


Don't forget: An MTA has to gain height and hover! Any additional drag will be a 


Anmeldungsdatum: disadvantage for the first part of the flight. 
21.02.2004 


Beitrage: 142 


Nach oben (SE pm) 
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Manuel, 


We can install an ic and micromotor to control the gap. For first part of the flight , the gap 
might be tight but slower the boomerang , wider the gap. 


Anmeldungsdatum: : , 2 ‘ ; . 
ee eat: This can be done with basic micromechanism also. As 3d printer prints your wing and 


Beitrage: 240 airfoil , fdm can print an gear , cantilever and a spring. An electromagnet can activate the 
Wohnort: Istanbul - Turkey mechanism to widen the gap. 


Solidworks or AWS Robot can design such a thing. 


At graphic , the single slot , flapped airfoil have %50 more lift , at 25 degrees , this is 
%100 more. 


An single 0.1mm thick wire on the wing , can be heated with battery and when it cools and 
resistance been lower , everything allright. When resistance increases with lower wind 
speed , gap would be opened. 

This mechanisms , electronics are simple. 

but the airfoil is not. 

XFOIL comes to my mind. 


Can XFOIL design such a airfoil ? 


Mustafa Umut Sarac 





Istanbul 
Nach oben Comm) 
Mustafa Umut Sarac Di Verfasst am: 18.11.2019, 23:18 Titel: C3) 
Ranglisten-Ass 
Manuel, 


Paper tells about only triple slotted design have the attached flow. 
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Mechanisms , sensors can make everything very interesting. This first prototype could 
Anmeldungsdatum: ‘ : 2 
19.09.2018 have two options , opened or closed but flaps and gaps can be differantial also. 
Beitrage: 240 


Wohnort: Istanbul - Turkey = echanism must be lightweight but it must be impact resistant also. 


too many things can be done. 


Mustafa Umut Sarac 


Istanbul 
Nach oben www) 
I l 
mschuetz D Verfasst am: 19.11.2019, 00:10 Titel: 


Wurfkreis-Choleriker 


Not allowed in competitions if operated with power. Interesting for research but currently 


SS Oaee a irrelevant for competitive boomerangs. Without micromotors etc: Shape-changing airfoils 
Beitrage: 142 would be interesting, agreed! 
Manuel 
Nach oben SF om) 
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Manuel, 
You are expert on XFOIL. Can XFOIL design such a triple slotted or exotic airfoils ? 


Can XFOIL optimize a raw design ? 
Anmeldungsdatum: 


19.09.2018 
Beitrage: 240 By the way , do competition rules , rules out the shape changing airfoils ? 
Wohnort: Istanbul - Turkey 


Thank you, 


Mustafa Umut Sarac 


Istanbul 
Nach oben (www) 
| l 
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Bullseye-KUken 
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sections where the trailing edge is varied locally, from 
very blunt shapes to very sharp forms. The shapes are 
described by a form factor. From the figure it is seen that 
there is a correlation with the trailing-edge vortex 
strength, the more blunt trailing edge giving more noise. 

In general, the noise starts at frequencies larger than 
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blade section radius, the wake harmonics and partly with 
the local coherency of the vortices. For high Reynolds 
numbers (larger that 10%) the situation in unclear. 

In the worst case singing will occur where the trailing- 
edge noise gives strong tonal spectra and blade structural 
regions synchronise their vortex shedding in the so-called 
“lock-in effect”. Generally, the structural dynamic 
behaviour should be taken into account in the concept of 
propeller design. The blade geometry influences the 
eigenmodes, but the highly damped material “Sonoston” 
helps in some cases to reduce the peak magnitude 
somewhat. 


5.3 Inflow-induced noise 

The inflow to the propeller is a stochastic flow field 
superimposed the steady inflow field. The turbulence 
intensity and the integral length scale are decisive values. 
The inflow turbulence increases the noise-spectrum, 
especially if the turbulence length is equal or close to the 
blade distance. Although this phenomenon has not been 
experienced with open propellers it occurs for pumpjets 
with high blade numbers. 


5.4 Perspective 

For further developments of understanding of the flow- 
induced noise, as introduced in this paper, a viable and 
promising alternative would be systematic acoustic meas- 
urements, for example using "piezo-technique” on the 
surface of the blade (trailing-edge region), last but not 
least to verify theoretical calculations. The approach by 
Lighthill equations (Lighthill (1952)) can be designated 
as a first estimation. If enhanced predictions are to be 
made the efforts will increase strongly. More compre- 
hensive software packages (hybrid procedure) exist on 
the market and use more or less the principles of Lighthill 
analogies as well. The applicability of this software is de- 
monstrated for some examples, but the applications for 
the propeller design process are most doubtful. What are 
needed first are accurate experiments in model and full 
scale which are essential to scaling the theoretical 
calculations. 

6 EXAMPLE 


The development of a propeller for a particular submarine 
design is described in the following and it demonstrates 
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Figure 8: Model of Propeller 8, the 8-bladed Kappel 
propeller as discussed in Section 6.3. 


model of the submarine. The initial design stage was 
followed by a second design stage in which the design 
restrictions with respect to the first order natural blade 
frequency were relaxed. Two propellers were tested in the 
model tank at SVA in the second design stage. Two 
further designs were tested in the model tank in a third 
design stage. All propellers are fixed pitch and rght- 
handed. Propellers 4, 6 and 8 were of the Kappel type. 
The detailed geometries of the propellers were quite 
different. The main parameters of the eight propeller 
designs are listed in Table 2 with Propeller 4 as reference. 
In this paper the particular design work with three Kappel 
designs will be described even though several other 
designs were also developed and tested. 


Propeller 4 (Kappel) of the first design stage was tested in 
full scale with the original trailing-edge geometry and 
with a trailing-edge geometry modified corresponding to 
an anti-singing edge for a surface ship, sloped from the 
suction side. This modification reduced the noise level 
significantly in the frequency range 150 to 350 Hz, as 
indicated in Figure 9. Propeller 4 showed moderate thrust 
fluctuations after the modification. 


6.2 Second design stage 
Based on the model-test and full-scale results of the first 
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some of the problems involved in the design process. design stage and on relaxed conditions with respect to 
first-order natural blade frequency, two further designs 
were made in the second design stage. Relaxation of the 
design requirements made possible a _ substantial 


6.1 Initial design stage 
For the initial stages of design four designers were invited 
to present their best proposal for the submarine propeller. 


The propellers were tested at Potsdam Model Basin, improvement of the cavitation margin and small reduction 
(Schiffbau-Versuchsanstalt Potsdam, SVA), Germany, in in the thrust fluctuation. Propellers 5 and 6 (Kappel) were 
their cavitation tunnel in open water and behind a dummy 


designed in this stage. 





Mustafa Umut Sarac 
Istanbul 


Nach oben Sr Son) LRT) 
Biswas OS 4) 2) antworten Foren-Ubersicht -> Tipps zum Bauen und Werfen Alle Zeiten sind GMT + 1 Stunde 


Seite 1 von 1 
Gehe zu: | Tipps zum Bauen und Werfen Los 


Du kannst keine Beitrage in dieses Forum schreiben. 

Du kannst auf Beitrage in diesem Forum nicht antworten. 
Du kannst deine Beitrage in diesem Forum nicht bearbeiten. 
Du kannst deine Beitrage in diesem Forum nicht léschen. 
Du kannst an Umfragen in diesem Forum nicht mitmachen. 








Powered by phpBB © 2001, 2002 phpBB Group 





http://www.bumerangclub.de/phpbb/viewtopic.php?t=2343[09.12.2019 00:09:07] 


:: Thema anzeigen - Utopia - 2 Different Elements of Design and an Book 


NEWSCENTERD> BUMERANG> SPORT> CLUBD> SHOP> 





?) FAQ (oy Suchen 3) Benutzergruppen 4) Registrieren 
8 Profil a) Einloggen, um private Nachrichten zu lesen (o) Login 


Utopia - 2 Different Elements of Design and an Book 


— 
(Q) pisos ) (Qyantworten Foren-Ubersicht -> Tipps zum Bauen und Werfen 








Vorheriges Thema anzeigen :: Nachstes Thema anzeigen | 











Mustafa Umut Sarac —} verfasst am: 16.02.2020, 00:26 Titel: Utopia - 2 Di i ) 
: 02. , 00: Hy pia - 2 Different Elements of Design and an Book 
Aussie-Round-100-Werfer 





https://drive.google.com/file/d/158gcy9Z7srW_FMJY 1ebFRFtSKjJii1xR/view?usp=sharing 
Book is at Above 


Anmeldungsdatum: 
Beltrige: 307 Elements 
Wohnort: Istanbul - Turkey of 
Design 
Rowena Reed Kostellow 
and the structure 
of visual 
relationships 
By Gail Greet Hanna 





PLEASE LOOK AT CONCAVITY OR NEGATIVE SPACE IDEA AND THREE DIMENSIONAL PLANE IDEA AND 1960S HIPPIE SHELL IDEA. 
THESE ARE ONE I AM AFTER FOR BOOMERANG AND HPC COMPUTER OPTIMIZATION. I AM STILL THINKING. 


Mustafa Umut Sarac 
Istanbul 


Zuletzt bearbeitet von Mustafa Umut Sarac am 16.02.2020, 00:41, insgesamt 5-mal bearbeitet 


Nach oben & Profil (Sa om) (QJ Email) G www 


Mustafa Umut Sarac DiVerfasst am: 16.02.2020, 00:27 Titel: Zitat 
Aussie-Round-100-Werfer (Zitat) 








Anmeldungsdatum: 
19.09.2018 

Beitrage: 307 

Wohnort: Istanbul - Turkey 











http://www.bumerangclub.de/phpbb/viewtopic.php?t=2370[04.04.2020 14:52:15] 


:: Thema anzeigen - Utopia - 2 Different Elements of Design and an Book 





http://www.bumerangclub.de/phpbb/viewtopic.php?t=2370[04.04.2020 14:52:15] 


:: Thema anzeigen - Utopia - 2 Different Elements of Design and an Book 


Mustafa Umut Sarac 











Istanbul 
Nach oben 3 Profil ) ee pm } eg Email) G www } 
l 
Mustafa Umut Sarac : 16.02. : itel: G3) 
Niaetae ahah inher DVerfasst am: 16.02.2020, 00:28 Titel 
Anmeldungsdatum: 
19.09.2018 : ‘ ‘ 
Beitrage: 307 Think about natural elements and the slow erosion caused by wind and water. 


Wohnort: Istanbul - Turkey 


Make some clay sketches in which concavity establishes the character of the design. 
Design the surface of the concavity to contrast with the convexity. 


“Good art or design rarely looks like it was done quickly. The artist or 
designer keeps working until all the parts of a painting, sculpture, or 
product relate to each other. That’s what makes art last—regardless 


of its time. We respect it for its completion and its consistency.” 


Choose your most successful sketch and develop it. Use several blocks of clay and 
combine them. Decide whether you want a predominantly vertical or horizontal com- 
position. Create shapes in which the character is interesting and the inherent and com- 
parative proportions are pleasing. 


Establish dominant, subdominant, and subordinate relationships. The first big spa- 
tial relationship should express the whole design. It should express the character and 
proportions of the volumes, the rhythmic movement of the volumes, and the variety 
and contrast of curved and straight lines. 


Work on contrast. If things are different, they must complement each other. It's 
much harder to make things that are complementary than to make things that are 
the same. The complementary relationship must be understood from the very begin- 
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I want to know what is the situation on boomerangs flow ? Is it turbulated or laminar ? 


What is the way to predict your boomerang design would have keep wing flow laminar or 
when it would climb over the barrier and goes to turbulent ? 


I read about reynolds number but I need a example to calculate on boomerang. 
And I want to learn about relation between reynolds number and turbulence . 
Thank you very much. 
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In all validation cases, temporal integration is performed in a third-order Runge-Kutta scheme at a time 
step equivalent to a 5° blade rotation; blades are discretized into 50 elements; and spatial resolution of the 
wake is dictated by imposing a smoothing radius twice the distance between contiguous particles shed off 
the blade tip, shedding two particles at every time step. Particles are shed all along the blade trailing edge. 
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Ill. Single-rotor Validation 


Prior to multirotor modeling, the propeller model is first validated in a single rotor configuration at both 
low and high Reynolds number. In this section the single rotor is simulated in both hover and forward flight, 
and results are compared to experimental measurements reported by Zhou et al.,4® Ning,!? and McCrink 
and Gregory.>? 


IllL.A. Hover Case 


The hover configuration uses the DJI Phantom II rotor operating at a low Reynolds number (Re, = 6.2 x 10*) 
and constant 4860RPM. The thrust coefficient Cp of the rotor throughtout the simulation is shown in 
Fig. 5 along with the experimental mean thrust and fluctuation. The wake starts to develop and convect 
downstream during the first two iterations, and the near field becomes fully developed after only three 
iterations as indicated by the convergence of thrust. The periodic spikes observed at six, ten, and fourteen 
revolutions correspond to every instance when the turbulent breakdown region has been trimmed. The wake 
after eighteen revolutions is shown in Fig. 6 (left), where features of the topology can be clearly identified: a 
well-defined structure in the near field (z < 0.5D), an onset of leapfrogging at z ~ 0.5D, and a transition into 
turbulent breakdown at z ~ 1.0D. The simulation converges to a mean Cp of 0.1013 and a steady fluctuation 
(standard deviation) of 0.001, meanwhile Zhou et al.4® and Ning!® report an experimental mean C'p of 0.1007 
and a fluctuation of 0.008. This results in an error of only 0.5% between the simulation and experimental 
mean Cp, meanwhile the fluctuation is largely underpredicted. We conjecture that the fluctuations observed 
in the experimental measurements of the individual rotor are caused by interactions with the test stand not, 
captured in our simulations (e.g., mounting pole, hub, and mechanical vibrations). 

Fig. 7 compares the ensemble-average velocity in the single rotor (left figures) observed experimentally 
and predicted at a plane located a distance 0.1D downstream. The simulation shows a streamtube slightly 
more contracted than what is observed experimentally. Fig. 8 shows the in-plane vorticity of both the 
experimental PIV and the simulated single rotor (left figures). The vorticity distribution is obtained at a 
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Number of revolutions 


Figure 5: Convergence of thrust coefficient Cp (blue dots) in hovering single-rotor simulation. Solid black 


line corresponds to the experimental mean thrust and dashed lines enclose the standard deviation as reported 
in Zhou et, al.1® and Ning.!® 
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Figure 6: Wake of single-rotor and multirotor hover simulations. Arrows scaled by the vortex strength of 
every particle. 
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phase-locked angle of 120°, where the phase is defined as the angle between the vertical yz-plane and the 
position of the rotor blade. It can be seen that the VPM simulation correctly predicts an onset of tip-vortex 
leapfrogging at a downstream distance of about z = 0.5D. Thus, the propeller model seems to captures all 
the physics of interest at low Reynolds number in a hovering single rotor configuration. 


IlIl.B. Forward-flight Case 


The forward-flight configuration uses the APC 10x7 rotor operating at a high Reynolds number (constant Re, 
of 1.2 x 10°) across a sweep of advance ratio J. Fig. 9 compares the predicted thrust, torque, and propulsive 
efficiency to the experimental values reported by McCrink and Gregory.°? It is observed that both Cy 
and Cg match the experimental values at low and moderate advance ratios, meanwhile they start to drop 
earlier than what is seen experimentally at high advance ratios. This is also observed in the blade-element 
momentum predictions by McCrink and Gregory, which hints that this may be an issue with the geometry 
description (7.¢., inaccurate airfoil shape or twist distribution differing from the actual rotor) rather than the 
modeling method. The discrepancies in Cp and Cg cancel out as the propulsive efficiency 7 is calculated, 
resulting in a good agreement across all advance ratios up to J & 0.725. Thus, the VPM propeller model 
seems to be valid at high Reynolds number across low and moderately-high advance ratios in forward-fight 
single-rotor configuration. 


IV. Multirotor Results 


In this section, the hovering multirotor case is compared to the experimental measurements reported by 
Zhou et al.'8 and Ning,'? validating the VPM multirotor model. Finally, a parametric study of rotor-on-rotor 
interactions across all advance ratios and Reynolds numbers is presented. 


IV.A. Hover Case 


The hovering single-rotor case of Section III.A is now extended to multirotor configuration by adding an 
identical rotor in counter-rotation at a tip-to-tip distance s of 0.05D. Counter-rotation means that one 
propeller rotates clockwise, meanwhile the other rotates counter-clockwise. The simulation shows that the 
multirotor wake mixing onsets a topological instability that moves the turbulent-breakdown region closer 
to the plane of rotation, as shown in Fig. 6 (right). Fig. 8 compares the in-plane vorticity field between 
single-rotor and multirotor configuration. Both simulation and experiment show that tip vortices lose their 
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I think general concensus to make a moderate boomerang is to make it with thick , 
massive and brutalist wing profiles. 





Some mta profiles is looks like military grade bullets , ultimately thin , have long outward 


looking curves. 
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There is a third option from military to make flat panel wing profile. 

When you use a wing foil under a boat , higher the speed , higher the speed and outward 
height of the boat and finally wing 

- TRADITIONAL NACA WING - comes off from the sea and boat collapses. 


When you use flat panel in the construction of foil wing , boat wing foil never comes off 
from the water at highest speed and everything stabilizes. 


XFOIL can create flat panel wing and analysis it. 
I think there is something to create easier wings and stabile wings are good things. 


I found , wind sensivity , high winds effects boomerangs badly. These flat panel wings are 
not sensitive to wind speed change. They fly and nothing changes the flight. 


I had been found a different flat panel wing paper and flat panels were imitating the NACA 
curve with 5 or so flat panels. 


They had analyzed with xfoil and may be wind tunnel and reported qualiity loss is minimal 
but construction economy , speed and easiness were maximal . 


You can either mimic the curves with flat panels or you can make your tri panels profile. 
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Reflexed airfoils (deutsch: S-Schlag Profile) are a common use for years for boomerangs. 
Georgi Dimantchev uses it for his MTAs. 

Wilfried Gorny often build concave trailing edge. You can spot it at his plans. For example 
Gepard III or Orbiter. 

https://das-bumerang-projekt.de/bauplan 


- ; AS 
[i Verfasst am: 11.10.2018, 13:21 Titel: 


Thank you for your very informative message. 


Is there a link to see these reflexed airfoil MTA boomerang plans ? 


I think I remember a plan with curved wind coming profile and reflexed wind going profile 


Is there a full reflexed wing airfoil boomerang ? Or is it a common thing as you said ? 


Which is better ? Concave or reflexed ? What are the plus and negative aspects ? 
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Let me introduce you to technology with photographs and than later I will write few paragraphs. 


First Picture and the following others, 
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Tam looking for a way , where an boomerang looks like an sculpture or modernist swedish glass art. 


When you go in to modernism , parts becomes bigger and heavier. There can be triangular prisms , cones , hyperbolic paraboloid surfaces , an 3d building can be inspired from froebel gifts and many patterns etc 


Every one of inspiration is written or can be seen at design history books. 
Anmeldungsdatum: 


19.09.2018 
Beitrége: 307 Other things I can think of mies van der rohe , german pavillon or le corbusier sculptures or picasso ceramic plates , simpler examples of electromagnetic field inspired visi chip layout. 
Wohnort: Istanbul - Turkey 

This can be eero saarinen , utzon etc. 

Lots of modernist things designed first for architecture and than it spreaded in to sculpture. 

I want to have a swedish lamp or glass art piece which were monolithics. 

Than same thing for boomerangs without wings ? Can we make boomerangs which their monolithic , wingless ,lifting body shape optimized for autorotation ? 

I think we can but it does need new ideas. 


Is there a propeller or helicopter without pals ? 
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I found an idea , we can create a magnetic hub and attach wings to it with strong magnets 
or if you want remove few of thems. 


And this allows to change angles of the wings or we can create many smaller wings and 
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Wohnort: Istanbul - Turkey If we use plastic bolt and nuts or if we use plastic ball joints , we can freely change the 


wings orientation in three dimension. 
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For 70 years , architects tries to erect single block , extreme complex , giant shapes , 
buildings , sculptures , factory roofs , chapels, stadiums , airports etc out of concrete. 





Felix Candela and Eero Saarinen are one of the best. 


Anmeldungsdatum: 
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tr 5 


Wohnort: Istanbul - Turkey Sculptures made , cast , hammer them. 


It goes back to barbara hepsworth and moore to 1940s and before that french 
mathematicians and their followers. 


The construction was done by small rectangular wooden tiles cover the bottom and top of 
the mold and concrete been casted. 


But japanese and canadians found , it can be casted in specially cut and sewed textile. 
I am adding a knitting machine generated textile mold and covering one side with concrete 
and made a felix candela structure where mold been hanged in a steel tubular , will be 


disassembled later- structure. 


Knitting with thin , clean plastic fibers will generate clean surfaces and make ready the 
surfaces covered with concrete or plastic or cast inside. 


You can make extreme flying objects or your boat out of this technology. 


VIDEO 


https://youtu.be/XW3-Xan_O9w 
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I saw an similar technology . 
It is intelligently cut and sewed lycra elastic molds. 


Lycra is widely available , cheap , elastic textile and you can cover your boomerang with 
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until to its maximum elongation and than wait to cure , remove the mold , sand paper the 
fungus master or polymer master or concrete master and off you go. 
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https://youtu.be/86dJ-izn2iM 
https://youtu.be/86dJ-izn2iM 


video link is at above. youtube and very short video. 
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Our aim is to variable pitch morphing wing. 


I discussed an analog mechanical 3d printed gears system to control the variable pitch 
with the intension to be control - controlled by with differentials. 


Anmeldungsdatum: ; F fog 
eer: Second control idea is to use fluidic computer. 
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Wohnort: Istanbul - Turkey Thirq option is new inspired by mit boston which is to use either printed or created ready 


parts 3d woven space frame where strutts engineered to bend flex intelligently. 
Third and last option is easier to design with genetic algorithms. 
The aim of flexibilty intelligent is to make the roles of flaps also. 


These flaps can be traditional back of the wing airfoils flaps or vortexx trapping front 
downward direction klueger flaps on griffiths airfoil. 


We can bend wing longitidually , torsioned, and morphed in the role of flaps. 
I think this can be programmed in to woven space frame. 
I will send papers tonight 07.03.2020 night. 
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